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EDITOR'S PREFACE. 



This volume forms an excellent companion-book to 
Professor Haab's "Atlas of Ophthalmoscopy and Oph- 
thalmoscopic Diagnosis/' and is exactly what might be 
expected from an author of such wide clinical experience 
and trained observation. Beginning with the examina- 
tion of the eye — that is, with functional testing — the 
student is easily and gradually led from one examination 
to another, and made familiar with the best methods of 
investigating the organ of sight for the detection of mor- 
bid processes. Following this are the chapters on dis- 
eases of the eye, the most important of \vhich are clearly 
described and the best therapeutic measures briefly re- 
corded. As Professor Haab himself has pointed out, 
there is much difficulty in portraying in colors the ex- 
ternal diseases of the eye ; but, in spite of this, he has 
succeeded in furnishing an admirable series of plates, to 
each one of which a brief clinical history is appended, 
which thoroughly illustrate the text. Perhaps it is not 
too much to say that while one is reading this manual he 
distinctly feels that he is in the atmosphere of a large 

clinic. 741.1 3 



8 EDITOR'S PREFACE, 

The Editor has compared the translation with the origi- 
nal, and can testify that although it is not precisely 
literal, it is none the less singularly accurate, and always 
conveys with faithfulness the author's meaning. Occa- 
sional editorial comments are placed in brackets. It is 
hoped that this book will prove of use not only to physi- 
cians whose opportunities do not permit them to see large 
numbers of external ocular disorders, but also to teachers 
and students of ophthalmology. 



PREFACE. 



At the request of the publisher I undertook the task 
of preparing the present atlas and accompanying treatise, 
although at the time I fully appreciated how difficult it is 
to give a faithful reproduction of the external diseases of 
the eye. But after seeing the work of Mr. J. Fink, of 
Munich, at my clinic last summer, I became convinced 
of his ability to accomplish anything within the range 
of the illustrator^s art. 

With the exception of a few pictures which I already 
had in my collection, the illustrations were all painted 
from nature, the artist utilizing any suitable cases tliat 
happened to come to the clinic. We therefore had to 
depend largely on chance for a complete collection of 
suitable clinical pictures ; but we were fortunate enough 
to obtain and commit to canvas the most important of 
such diseases as lend themselves to illustration. 

Some things which cannot be satisfactorily reproduced 
on paper — as, for instance, certain corneal lesions — were 
not even attempted ; while other deficiencies in the collec- 
tion are explained by failure to secure the necessary 
clinical material. 



10 PREFACE. 

In the treatise on pathology and treatment which 
accompanies the plates I have confined myself to essen- 
tials — above all, to a detailed description of methods of 
examination, which I deemed most important to students 
and practising physicians. For this reason less space has 
been devoted to operative technique and more to the 
pathology and to non-operative treatment. 

I wish to express my sincere appreciation of the pub- 
lisher's efforts to bring the atlas up to the standard of the 
excellent series of which it forms a part. 

O. HAAB. 
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EXTERNAL DISEASES OF THE EYE 



EXAMINATION OF THE EYE IN DISEASE. 

In ophthalmology, as in other fields of medical activity, 
success in diagnosis depends, above all, upon the expe- 
rience of the diagnostician. Only second in importance, 
however, is a definite, systematic routine in examination, 
the faithful observance of which will eventually become 
second nature to the surgeon, so that he will almost in- 
stinctively apply all the various methods of examination 
one after the other in their proper order. 

Owing to the ease with which both the exterior and the 
interior of the eyeball can be seen, the great majority of 
its external as well as its internal alterations and diseases 
can be determined with absolute certainty, usually at the 
first examination. Those cases in wliich the diagnosis 
must be confirmed or corrected by observing the course 
of the disease or the effect of treatment {ex juvantibus) 
form a small minority ; and in only a very few disease- 
processes is the true interpretation obtained from the 
autopsy. The ophthalmic surgeon is rarely forced to 
conchule his diagnosis with the phrase "seciio docebW 
— a virtual admission of failure. 

Nevertheless the practice of ophthalmology, if based 
on the proper recognition of disease, is by no means 
without its difficulties. The physician is confronted and 
perhaps misled by a multitude of processes differing but 
slightly from each other, by a rich variety of clinical 
pictures, and by the difficulty of recognizing many im- 
])ortant ])atli()l()gic conditions in the eye, either because 
the lesions to be looked for are very small or because 
they are apparently unimportant — that is, they present 
well-nigh imperceptible deviations from the normal. 
2 v\ 
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EXTERNAL DISEASES OF THE EYE. 



To this diversity of phenomena, ou the one hand, and 
to the extraoniinary demands on the observer's eyesight, 
on tlie other, must be attributed the mauy cases of mis- 
taken diagnosis which, in spite ut' the ease and clearness 
with which both the exterior and tiie interior of the eye 
can be seen, unfortunately occur in tliis, as in other 
branches of raedieine. The most deplorable result of 
Bucli diagnostic eri-ur ia blindnesB, which occurs only too 
frMuently, as, for instance, in cases of glanconia. 

It is therefore important for the student of medicine to 
&niiliarize himself as much as possible with ophthal- 
mology, as he is likely at any time, as a practising physi- 
cian, h) be obliged to resort to ophthalmic surgery, which 
he will then realize is as vital a branch of medicine a:& 
surgery or obstetrics, for to many people blindness is as 
great a calamity as death itself. 

The student will readily apprecbte the importance of a 
tJiorough training in ophthalmology if he will reflect for a 
moment that it is often impoasible to refer an eye-jiatient 
to a specialist, unless one happens to reside in the i^me 
place or in the immediate neighborhood. To be sure, eye- 
paEients are often transportiiWe — i. c, able to travel — but 
not always, when it happens that the morbid process, 
as, for example, in certain forms of glaucoma, has much 
debilitated the subject by pain, vomiting, etc.; or when a 
new-bom infant is concerned, whom the parents object to 
send on a jonmey ; or when certain external conditions, 
such as advanced age, poverty, et«., make travel impos- 
sible ; or, finally, when the ocular disorder is accom- 
panied by other grave disturbances which put travelling 
out of the question. 

In many cases the Iofs of time alone incurred by con- 
sulting a specialist residing at a distance might entail 
irreparable injury on account of the fatal delay in apply- 
ing the proper remedies and the conserjuent ravages ot the 
disease in the delicate organ, which the most skilful hand 
is unable afterward to remedy. 

Mention has been made of the great demands on the 
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examiner's eyesight in the study of ocular affections ; the 
same remark applies to the actual practice of oi)hthal- 
mology. It is therefore quite in order, before beginning 
a detailed descrij)tion of the most efficient method of ex- 
amination, to devote a few words to the most essential 
requisite in such an examination — the visual apparatus of 
the observer. 1 have often observed that medical men 
take lip ophthalmology as a specialty without fully real- 
izing the prime importance of good eyesight iu tliis 
branch of medicine, 

Altiiough the use of a lens {corneal loupe) may to some 
extent correct defective eyesight in the examination of the 
anterior portion of the eye, yet in working with the nph- 
thalmosi^ope imperfect visual acuity is always a distinct 
disadvantage. A person with marked astigmatism suiters 
mo^t in this respect both in examining the exterior and the 
fundus of a diseased eyeball ; it is only witli the greatest 
difficulty that he is able to see tlic most es^^ent.ial points, 
if they do not escape him altogether, 

A moderate degree of myopia (l-Si D) is less trouble- 
some than hypcrmetRipia. As age advances the hy]>er- 
metropio eye requires convex glasses, whieli are a great 
obstacle to delicacy in examining and operating; or, at 
least, are very unpleasant and multiply the difRculties of 
the task. 

Binocular vision, the power to see with both eyes at 
once, is, of course, essential for obtaining a correct stereo- 
scopic picture; and as. the diagnosis of many pathologic 
changes in the eye depends on a corre<'t understanding of 
the appearances in the fundus, one who fa able to study 
them with one eye only is thereby deprived of a very 
important aid, eBpecially wheu a rapid survey of a given 

1>henomenon in all its dimensions is desired. Again the 
ens can throw itself into the breach and make up for the 
absence of binocular vision ; but in operating its use is out 
of the question, or is at least a dissid vantage. By long 
practice he who has but one sound eye at bis disposal, 
or whose eyes do not work together properly, may poa- 
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sibly overcome the defect to some extent; but he will 
ahnost certainly be oiiMriiiped in the race by better 
equipped competitors. Even if he has succeeded, after 
much trouble, iu correcting the defect by long practice 
anfi by the use of various appliances,, cases of uu usual 
difficulty either in operating or exploring will always 
present themselves, in which he will be more or less 
at a disadvantage compared with one whose .eyesight is 
perfect. 

Although I have known oculists who practised their 
profession auccessfnlly in spite of i^ravated astigmatism 
or the virtual loss of one eye, my advice to a medical man 
who contemplates devoting himself to ophthalmology is no 
less emphatic, not to do so, unless, upon careful examina- 
tion, it is found that each eye has at least 1.5 the visual 
acuity of the average normal eye, that binocular vision is 
perfect, and tiiat he is not color-blind. Any one who, 
lacking these requisites, talies up ophthalmology as a 
specialty, will find it difficult to attain proficiency and 
will be in constant danger of being distanced by men who 
are better equipi>ed by nature. 

To introduce the student to the study of ophthalmology 
we shall first give a detailed, description of the methods 
which lie at the foundation of the examination for diag- 
nostic jturposes. After that the plan of study will consist 
chiefly of accurate descriptions, with illustrations, of patho- 
logic jtrocesses and their numerous varieties. 

The first step in the examination of an eye-patient, be 
the disease external or internal, is 

I. External Inspection by Dayllgtit. 

The patient is placcil on a, chair facing a window, in 
a strong light, the observer standing with his back to the 
window. It is l)etter not to take the history until after 
the examination, except the most neces.sary pointa or such 
as the patient rainnot be prevented fi-om giving, as the 
correct interpretation of objective signs would be dis- 



tiirbed liy in(:orrect data, and expIaiiatioriB on tlip part 
of the patient. 

The entire person 19 first rapidly inspected, and any 
departure from the normal nolfiu. Abnormal appearance 
of the lace — pallor, redness, or yellow, cachectic diecoloni- 
tion — the signs of rapid loss of flesh, etc., must be carefully 
noted. It IS especially important to look for traces of 
disease in the exposed parts of the skin, the face, tlie neck 
and throat, and the liitndg. This examination should in- 
clude a search for recent or old exanthemata, especially 
eczema, syphilitic eruptionSj etc.; or the scars of such 
ekin-lesiona. Next the examiner looks for sigus of injury 
to the intt^umeut, as abrasions, contusions, subcutaneous 
hemorrhage, or wounds of any description, and should be 
careful not to for^t them, if found, especially when the 
eye is said to have been injured. This examination must 
never be neglected in cases which from the beginning come 
to the notice of courts of law, or in which an actionable 
accident is alleged as the cause of the disorder. 

The condition of glands under the jaw and at the angle, 
at the back of the ueck, and in front of the ear should be 
investigated to determine if there is any swelling or any 
Bears or fistulie. Juint-atfections and old ankyloses should 
also olaim attention. 

Alopecia, if of recent development, is important as 
pointing to the possible presence of syv/tilh, which so often 
plays a part in diseases of the eye. Eczema and seborrhea 
of the hairy scalp are also valuable diagnostic signs, as will 
be explained more in detail later on. 

The result of this preliminary inspection of the ex- 
posed portions of the skin and of the glandular system, 
etc., will determine whether it is necessary to examine the 
skin of the entire body ; in any case this examination, as 
well as that of tiie body in general, can wait ; and atten- 
tion is next directed to tlie exterior of the eye. It is 
ad\asable not to examine the eye at short range at first, as 
certain general appearances, such as trsices of eruptions, 
slight diiicrenccH between the right and lel't sides of tbtKi 
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face, differences in the (lalpebral fiHsiires of the two eyes 
and in the size and shape of tlie uyehalls, are best appre- 
ciated from a distance. 

If there is a squint of one eye, we test the mobilUy of 
the eyeball by making tlie patient look to either side and up 
and down. Tlie same examination is repeated if one eye 
is more prominent than its fellow, a conaition called pro- 
trusion. Under certain ctrciimstanees testing the mobility 
may have to be postponed, and inspection is continned. 

The region of the lachrymal sac (to the nasal side of the 
inner ointhus) is first examined. If the least degree of 
swelling, and especially if redness, is observed, it onght to 
surest catarrh or inflammation of the lachrymal sac — in 
abort, dacrifoateno»i», which must then be borne in mind. 
The abnormal contents of the sac can oflen be squeezed nut 
by pressure wiih the finger through the lachrymal pnncta, 
even when there is no visible swelling of the lachrymal 
Bftc, and only a slight increase of fiiiid in the eye — so- 
called "swimming" of the eye — to suggest defective dis- 
charge of the lachrymal fluid. 

IWryostenosis cannot be diagnosed with certainty with- 
out flushing the lachrymal duct, a procedure which is best 
undertaken at the end of the examination. We shall dis- 
cuss this point in detail when we come to treat of disease 
of the lachrymal apparatus. 

Before proceeding to the study of the eye ifself and any 
defects there may be in it, a rapid insjHiction is made of 
the et/didn for the purpose of noting any abnormal cfindi- 
tions, siioh as misplaced cilia or deformed or diseased 
palpebral margins ; for these structures are frequently the 
seat of disease. It should be carefully noted whether the 
lachrymal pimcta are in their proper places (at the nasal 
extremity of the lid) and whether they communicate with 
the tear-kke (laeus lacrimalis). 

If the eye ie opened naturally, the region of the palpe- 
bral fissure is inspected without touching .the lids. If 
the palpebnd fissure is too narrow, the lids may be gently 
drawn apart and the inner surface of the lower lid es- 
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arained by tlmwing the lid downward, if the previously 
found cnnditious make it desirable. 

Tiio inner surface of the upper lid may also be ex- 
amined at tliia ptiint by everting the lid. Often, however, 
it is advisable to defer tliis procedure or even to omit it 
altogether, since it may not be necessary, if the disease is 
internal, and would interfere witli the tests for visual 
acuity, or at any rate unnecessarily distress the patient. 
In deep wounds of the eyeball the act may Ih) downright 
harmful. 

Everdon of the eyelid is effected aa follows : The left 
thumb, held with its volar surface nearly in a horizontal 
plane, is pressed on the eyelid a little below the eyebrow 
so as to draw the skin gently upward, enough to obliterate 
the wrinkles {in elderly people), and at the same time to 
separate the palpebral margin from the eyeball. Next the 
lid is seizeil with the thumb and index-finger of the right 
hand, either by the cilia, or, if there are none, by a fold 
of skin near the margin, and drawn downward, while the 
patient is told to look down as much as possible. The lid 
is now taut and eau be turned over the left thumb, 
which is at the same time moved downward, pressing the 
upper edge of the tarsus back and down, while the right 
hand draws the lower margin of tJie lid forwanl and 
upwanl. If it is found impossible to evert the lid in this 
way, a probe or glass rod may be substituted for the left 
thumb. This will enable one to accomplish it even when 
the patient is awkward and fails to look down, or shuts 
his eyes convulsively. The more gentle the operation the 
better it will succeed ; and the clumsier the hand of the 
operator the more violent will be the struggles and the 
greater the difficulties. The lid can also be everte<l with 
one hand ; but tliis method is not to be recommended, as 
it is too severe. 

While the inspection of the eyeball and of the inner 
surfaces of the eyelids usually presents no sjwcial diffi- 
culties in tlie adult, it is n much more troublesome matter 
in the case of new-born Infitnts and children, and requires 
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certain special prcHititioiis wliioli merit particular de- 
scriptiifn, 1 have often observed unsatisfactory results in 
the examination and treatment of children which were due 
Bolely to the inexperience and want of skill of the openitor, 
ignorant of the proper methods of overcoming the rcsist- 
unce which the little sufferers usually offer to the manipu- 
lations. Here again the rule is to conduct the examina- 
tion with firmness indeed, but with all possible forbearance, 
not only because the struggles increase in proportion to 
the want of delicacy, but also becjinae a sudden wrenching 
apart of the convnlsively closed eyelids is apt to result in 
serious injury to the cornea and in lacerations of the outer 
canthus ; or the fissures in the outer canthns caused by the 
action of the lachrymal fluid, a frequent cause of blepharo- ■ 
»pasm in children, are aggravated and thereby tend to en- 
hance the spasm, which in turn delays recovery. 

In order to examine and treat with comfort, safety, 
and despatch children up to the age of ten years, the first 
step is to put them into the proper posture. The ope- 
rator takes his position so tliat lie has the window or 
lamp to his right or left ; the nurse or, if she is a sensible 
woman, the mother sits opjMjsite him, holding the child's 
1^ under one arm. The child's back is supported on 
the nurse's lap and its head rests on, or is held between, 
the operator's knees (which he has previously covertnl 
with a towel). (In the case of nfiw-oom children care 
must be taken not t« exert too great pressure on the 
head.) After the nurse has secured both the child's 
hands the examination can proceed quietly and without 
distressing the little one, the light falling full on its face. 

First, the eyes are carefully dried with absorl)ent cotton. 
Wet, slipiiery eyelids cannot be separated either in adults 
or in childi-en, because the fingers cannot secure a hold 
without the use of such fierce as to provoke spasm. In 
many oases it is an advantage to wrap the fingers with 
gauze liefore attempting to sepanite the eyelids. If with 
all these precautions it is found impossible to sepai'ate the 
lids on account of swelling or spasm, or both, they should 
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be gently and carefully drawn apart with Desmarre^s lid- 
elevator, care being taken that the surface opposed to the 
eyeball is perfectly smooth, so as to avoid injuring the 
cornea. The instrument must, of course, be absolutely 
clean. One elevator for the upper lid is usually all that 
is needed. If, as often happens in private practice, there 
is no elevator at hand, the physician can easily improvise 
one from an ordinary hairpin by bending the closed end so 
as to form a hook about 1 cm. long, which may then be 
carefully inserted under the eyelid. The hairpin must be 
perfectly smooth, and cleaned by heating before it is used. 
It is much better to rej?ort to this primitive device than to 
force the lids apart with the unaided fingers, for it requires 
a very skilful hand to separate such tightly closed eyelids 
in a struggling child without an instrument and without 
injuring the cornea. 

Eversion of the eyelid, on the other hand, is very easy 
in such children ; indeed, it often occurs when it is not 
desired. One of the chief uses of the elevator is to 
prevent eversion, as the object of the examination is 
usually to inspect the cornea and surrounding parts, rather 
than the inner surfaces of the lids, and if the latter are 
everted insjiection of the cornea is impossible. 

It is often necessary to evert the upper eyelid in the 
examination and treatment of ophthalmia neonatorum. In 
such cases any injury to the cornea by the finger-nail 
would be fatal ; the least scratch or the slightest loss of 
tissue might entail the loss of the eye. Hence the holder 
should always be used when the eyeball is inspected, 
especially if the lids are swollen. As has been pointed 
out, inspection of the inner surface of the lids in such cases 
is quit<3 eksy, because the upper lid usually turns over as 
soon as the skin is drawn upward. If it fails to do so, 
however, the operator should wait until the baby cries, 
when the lid can easily be everted, even in the later stages 
after the swelling has subsided. Gentle traction of the 
outer canthus toward the temple assists the eversion and 
tends to fix the lid in the everted position (ectroj)ion). 
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In treating cbildren with severe blepharospasm the fol- 
lowing must be borne in raiiui : Even after the operator 
bas finally succeeded in opening the lids the cornea can- 
not always be seen, because it is convulsively rolled 
upward. Scolding the child only niakett matters worse ; 
the only thing to do is to wait patiently, avoiding all 
pressure on the partt? to be examined and encouraging the 
child by H[ieaking to it kindly. Usually the eyeball is 
rolled clownward sooner or later, if only for a short time, 
BO that the cornea can be inspected. If the spasm is so 
severe that the eye fails to rotate downward of its otvn 
accord, a few drops of cocain should be instilled and the 
result awaited. Forceps should he used only as a last 
resort; the parts are first thoroughly cocainized and the 
instruments must be handled as gently as possible. 

Always insist on making a thorough examination of 
the cornea and surrounding part« until a clear view of the 
entire corneal n^ion has been obtained, no matter how 
much tile child crie^ and struggles. The greatest care is 
necessary not to exert undue pressure on the eyeball, for 
such children often have deep ulcers of the cornea, which 
are liable to burst from the slightest pressure on the eye, 
oausini! permanent injuries by incarceration of the iris, 
distortion of the pupil, etc, Indee*!, rupture of the floor 
of the nicer may result in loss of the eye through 
infection, especially if the crystalline lens is forced 
throiisb the perforation, an accident which quite easily 
may happen. 

80 much for the teclinic of the external examination of 
the eye in children, the importance of which cannot be 
overtsti mated. 

In the inspection of the eyeball, to which we now 
turn onr attcutiuti, Ihc I'nllnwinf^ precautious are to be 
observed: It' tlh'i'c is ivdness, ils nature — i.e., first, its 
nituation and, .trcinil, its color — affords an important 
clue to the seat of the dist;ase, aud therefore to the diag- 
noeis. The following jxtinta are to be noted : 
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A practised eye readily distinguishes between inflam- 
mation of the conjunctiva, in which the conjunctival 
vessels are congested, and inflammation of the cornea or 
iris, although both conditions produce a redness of the 
eye. The first condition is called conjundivaly the second 
cUiaryy congestion. The first, or conjunctival congestion, 
is characterized by the fact that it is most intense where 
the blood-vessels are most marked — /. ^., at the fornix and 
in its immediate neighborhood — and decreases in intensity 
as it approaches the corneal margin, being absent in the 
immediate neighborhood of the cornea, so that there is 
a zone about 5 mm. broad in which the blood-vessels are 
very pale (see Plate 14, a). This centripetal increase in the 
intensity of the congestion also appears in the marked 
redness of the caruncle, situated at the inner canthus,'and 
of the plica semilunaris next to it on the temporal side, 
which is very conspicuous in conjunctival inflammation, 
and even at a distance betrays the congestion of the con- 
junctival vessels, as, for instance, in acute conjunctival 
catarrh. 

Ciliary or circumcomeal congestion, on the contrary, 
increases as the corneal margin is approached, is most 
distinct at the corneal margin, and diminishes uniformly 
at every point as the periphery of the anterior segment of 
the globe is approached (see Plate 21). The most dis- 
tinctly congested corneal zone is from 3 to 7 mm. wide, 
and corresponds approximately to the zone least involved 
in pure conjunctival congestion. Hence, whereas con- 
junctival congestion decreases in intensity as it approaches 
the corneal margin, ciliary congestion diminishes in in- 
tensity as it recedes from the corneal margin. The blood- 
vessels concerned in ciliary 'inflammation are so deeply 
placed and, in part, so minute that they cannot be seen as 
well as the conjunctival vessels. 

Disregarding the question of localization, quite a dif- 
ference in the color of the two forms of congestion may be 
observed, if one has a good eye for color. The color of a 
eonjunctival congestion is yellowish or " brick-red •,'' tixal 
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of" a ciliary congestion is more bluisb, "pink," "scarlet," 
or " crushed raspberry " (Plates 21 and 30, b). 

The differences in color and in localization are readily 
explained by the arrangement and distribution of the 
blood-vessclfi concerned in each form of conge^stion. 

Conjunctival congestion is due to abnormal distention 
of the conjunctival vessels, barely visible in the normal 
eye on account of tlieir tenuity. The vessels in the . 
sclerotic portion of the conjunctiva make theirappearance 
at the fornix, and from alt aides radiate forwanl and out- 
ward towanl the cornea, breaking up into arborizations as 
they pn)ceed and thereby becoming more and more minute. 
This eukt^nient furnishes the anatomical explanation of 
the diminution of the intensity of a conjunctival conges- 
tion as it approaches the cornea. As these vessels are 
very superficial, they show the true color of the blood 
when overfilled, which in thin layers is a ydlawtsh-^ed. 
Moreover, the conjunctival vessels can be rect^nized by 
their mobility with the shifting of the conjunctiva, which 
is but loasely attached to the sclerotic, especially at some 
distance from the cornea. This mobility is often of ser- 
vice to clear up any doubts about the nature of such a 
blood-vessel. 

The vessels that are resjwnsible for ciliary or circiim- 
oomeal congestion are very different in their arrangement 
and 'listribntion. . In the first place, they are situated 
benefifh the conjunctiva. They also are but faintly visible 
in the normal eye ; in fact, only the arterioles are visible, 
their accompanying venules becoming manifest only when 
the eye is infianied. These arterioles proceed from the 
tendons of the recti muscles, either singly or in pairs, 
pursue a very tortuous cour.'^e in radiating lines to the 
cornea, and suddenly disappear at points several milli- 
meters distant from the corneal margin, by entering th^ 
sclerotic, in which they ramify, and contribute largely to 
the blood-supply of the ciliary body and iris (ciliary re- 
gion). Their points of entrance into the sclerotic are 
often distinctly tinted and plainly visible. They are 
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called the anterior ciliary vessels, while those which enter 
the choroid at the back of the eyeball are known as the 
posterior dliary vessels. The anterior ciliary vessels, 
before entering the sclerotic, form ramifications, the 
branches of which anastomose with one another and 
form a dense plexus of capillary loops around the cornea. 
Since both the larger arterial trunks and their more minute 
branches about the cornea lie beneath tlie conjunctiva, be- 
tween it and the sclerotic,^ they do not move with tlie 
shifting of the conjunctiva, and present a bluish (lilac or 
violaceous) coloration, for the simple reason that the con- 
junctiva acts as a turbid medium, through which the blood 
has a bluish tint. If a thin layer of milk is spread over 
a black surface, the milk appears blue, and in a similar 
way the bluish tint which we observe in the ciliary ves- 
sels is formed. 

It must be borne in mind that the superficial con- 
junctival vessels and the deeper ones of the episclera 
communicate with each other at the corneal margin, so 
that the conjunctiva receives some of its blood-supply 
from the ciliary region, through certain small branches 
which enter it from the episcleral, pericorneal plexus, and 
which in it (usually in straight lines) run backward 
(anterior conjunctival vessels). This explains why a 
ciliary congestion of some duration gradually produces 
more or less hyperemia of the conjunctival system also, 
resulting in a combination of the two forms of congestion. 
The converse, however, is not true : So long as the cornea 
is not affected a long-continued conjunctival congestion is 
not apt to induce ciliary congestion. 

The cornea possesses the peculiarity that as soon as it 
suffers the least injury from a scratch-wound, the entrance 
of a foreign body, or inflammation from any cause, the 
characteristic uniform circumcorneal congestion imnicdi- 

^ Occasionally a ciliary artery, running from without an<l below, or 
from without (temporal) inward toward the cornea, is seen lyinp: in part 
within the conjunctiva and movable with it, ISuch a branch is derived 
from the palpebral arteries. 
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ately makes its appcaraDoc and tlius brings the lesion 
promptly to the surgeon's notice. The injury or iuflam- 
niation may be very slight and much time and care may 
be required for its detection ; hence, in every case of 
ciliary cflugestion the cornea shonid be subjected to a 
thorough exaininatiou. If nothing abnormal is found in 
the cornea by the methods presently to be described in 
detail, the cause of the circumcorneal congestion must be 
sought in irritation or inflammation of the iris or ciliary 
body (iritis, cyclitis), 

The foregdiug deacriptifin applies to general congestions 
affecting the entire area of distribution of each system of 
blooil-vessela ; in addition, we have to consider the local 
or circumscribed congestions which occur in both systems 
and which may be limited to a small area. This happens, 
in the case of the (x>njunctiva, when there is a local, ciraiin- 
ecribed lesion — for example, a slight wound or localized in- 
flammation in theform of an eczema-pustule (phlyctenule) — 
instead of a general process affecting the entire mucous 
membrane, as, for instance, in acute catarrh. Under such 
circumstances the hyperemia, which is superficial and yel- 
lowish-red in color, is limited to the immediate neighbor- 
hood of the injury or inflammatory center ; or, to be ac- 
curate, to the system of vessels in the affected area. 

In a lonalhed dliary congestion the appearance is differ- 
ent. The color is darker and more bluish ; the vessels can 
scarcely be made out; and the color does not disappear 
upon pressure with the finger on the eyelid as readily as 
in conjunctival congestion. Circumscribed ciliary con- 
gestion is caused by inflammation of the sclera, which 
usually is circumscriljed, or by a deep wound of long 
standing in the sclera. 

It is this accurate knowledge of the differences between 
the various forms of congestion which enables the practised 
examiner to diagno.se a given case with a rapidity which 
aittonishes the banner. For instance, lie rMsiguizes con- - 
junctival catarrh at a glance by the abiiornitil color at the 
inner eanthiis, in the region of the caruncle, plica semi- 
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lunaris, and adjoining conjunctiva. In another case, guided 
solely by the ciliary congestion, he promptly locates the 
seat of the inflammation or injury in the cornea, although 
the injured spot is barely visible. He then looks for 
further signs of the morbid process, and in a short time 
the diagnosis is formulated and even the etiology deter- 
mined. For instance, a patient enters the room with the 
characteristic alopecia and red blotches on the forehead, 
along the line of the hair, strongly suggestive of syphilis. 
There is a ciliary congestion in one eye ; on further in- 
spection the pupil is found to be irregular in outline 
(instead of round) from serrations which encroach on the 
papillary border, and in the iris there are yellowish-red, 
thickened areas. The diagnosis of syphilitic iritis is 
reached in less time than it takes to read this example. 
Not to anticipate, however, we will proceed to describe 
the method of examining that important structure, the 
cornea, which is such a frequent seat of disease. 

Examination of the Cornea. — We determine two 

things : First, the condition of the surface ; and, second, the 
transparency. 

The surface of the normal cornea acts like a small con- 
vex mirror in reflecting a sharply defined, small upright 
image of objects placed in front of it with the usual dis- 
tortions incident to convex mirrors. Thus the image of 
window-bars reflected from the corneal mirror of a patient 
seated before the surgeon appears slightly bent (convex), 
but clear-cut and distinct. This image of the window- 
bars is utilized to test the condition of the corneal surface, 
by allowing it to fall consecutively on different parts of 
the cornea. The patient is required to follow the uplifted 
finger as it is moved up and down and to either side while 
, the surgeon watches the reflection in the cornea and is 
able to detect the slightest inequality in its surface. Such 
slight irregularities are not uncommon, and may be of 
several kinds : 

1. The image in one part of the cornea, without being 
at all distorted, may appear somewhat indistinct ; the 
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surface is evidently opaque at this point, it looks as if it 
had been breathed upon, and, like a luoiftt window-piuie, 
is a poor reflector. Opacities of this kind usually corre- 
spond to inflammatory areas. Opacity of the entire 
cornea indicates either a general inflammation or glau- 
coma. The precise nature of such an oi«Lcity will Ik; 
described later ; for t!ie present, suffice it to say that in 
many cases this opacity alnne shuiihl lead us at least 
to suspect glaucoma, and may point the way to a correct 
diagnosis; we therefore emplmsize the importance of 
noting accurately the reflecting powers of the cornea. 

2. The image of the window-bars may be perfectly 
clear and distinct, but the distortion may l>e greater than 
normal. It may be limited to a portion of the image, or 
it may be general. In the first case the distorted por- 
tion of the image is usually found to correspond to an 
area which, although smooth, is eitlier depressed below, 
or elevated above the general level, or presents a plane 
surface. The latter condition is sometimes called a 

The distortion may be general. Two conditions are 
possible. Eitlier the entire surface is rough and irregular, 
or beset with numerous facets, as, for instance, after 
re])eated ulcerations; or, more rarely, the general distor- 
tion of the image is due to incorrect curvature of the 
entire cornea, giving it a more or less conical shape, 
a condition termed kci-ntoConun. The image is very 
small at the apex of the cone and increases in width as it 
approaches the corneal margin, where the lateral portions 
of the membrane (between the center and the margin) 
take part in the reflection. Koratoconus is a serious dis- 
turbance fa) vision ; it is most surely recognized by observ- 
ing the nature of the corneal im^e — another reason for • 
training the eye in the study of corneal changes. 

3, Under certain circumstances opacity may be com- 
bine<l with iiTcgularity of the surface, as, for example, 
more or less rough depressions from recent uhxirs, or 
opaque elevations from imprisoned foreign bodies, or a 
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rough prominence due to an epithelial neoplasm. Foreign 
bodies embedded in the cornea are a very common occur- 
rence in practice ; their presence can always be discovered 
by the disturbance they cause in the corneal reflections. 
The following precaution is needful in many cases : Slight 
irregularities of the cornea, such as follow eczema, for in- 
stance, are more easily detected if the flow of tears is 
checked for a moment ; hence, if it is very copious, the 
lids must be held open and the fluid allowed to run off, 
before the inspection is begun. 

After the condition of the corneal surface has been de- 
termined in this manner, we proceed to test its trans- 
parency. This is often disturbed in niorbid processes, 
notably in inflammations. Colorless blood-corpuscles in- 
vading the corneal tissue produce a general or local 
opacity, ranging, according to the kind and degree of in- 
flammation, from an almost imperceptible, bluish-gray film 
to complete opacity, grayish-white, or, if the inflammation 
is purulent, even distinctly yellow in color. The eye 
should be carefully trained to recognize the slightest 
degree of yellowish discoloration, as it indicates that the 
disease has assumed a distinctly purulent character and 
the prognosis is proportionately grave. The yellow color 
of such an infiltration can be seen better by daylight than 
by artificial light. 

Other colorations of a more reddish hue on a gray back- 
ground sometimes occur in the cornea. Newly formed 
blood-vessels enter the inflanmiatory area from the corneal 
margin and form a delicate plexus which produces a faint 
reddish sheen. Usually at least the larger branches can 
be seen with the naked eye. 

Another form of opacity, with or without blood-vessels, 
is produced by the scars left by former infiltrations which 
ended in ulceration. Sometimes these cicatricial opacities 
are distinctly whitish or grayish- white, so that we speak 
of white spots or Jeukomata. AVhen the dots are not very 
pronounced their grayish color is so like that of a recent 
infiltration that a beginner finds it diflicult to distinguish 
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between the two forms; not so the experienced practi- 
tioner, however, for he knows that a recent ivfiamviatory 
infiMration, wheUier it is localized or diffuse, always has a 
dull amface., whereas an old macula possesses a good reflect- 
ing surface. Once more the valne of studying the reflect- 
ing properties of the cornea ia exemplified, since it is im- 
portant to bo able to distinguish behveen an old opacity 
and a recent corneal inflammation. Opacities of long 
standing usually have a bluish tint, but the surest way to 
recognize them is by their smooth surface. 

With the growth of aecident-insn ranee the ability to 
determine the age of a corneal opacity becomes more and 
more desirable. It frequently happens that holders of 
accident^insn ranee policies attempt to ascribe to a recent 
accident an opacity which has existed for some time, in 
the hope of obtaining damages for it along with the recent 
injury. The following example may serve to illustrate 
the importance cif careltdly examining for corneal opacities : 
A patient exhibits ciliary congestion, su^esting the prob- 
ability of corneal disease. There is, in fact, a circum- 
scribed corneal opacity, and the diagnosis of keratitis seems 
plausible, especially as he complains of jiain in the eye; 
but on inspection the opaque area is found to be perfectly 
smooth ; further examination shows that the pupil is not 
quite round and that the iris is dull and discolored; in 
short, it turns out to be a case of iritis. The corneal 
opacity is diie to a former inflammation which the patient 
had in his youth, and lie is, of course, much imi>ressed 
when we tell him that he had inflammation once before in 
the same eye. 

In persons with blue or gray irides, corneal opacities, 
being practically of the same color as the iris, cannot be 
readily distinguished except over the black pnpil. Arti- 
ficial light, presently to be described, is needed — indeed, 
the information afibrded by lateral illumination is so 
valuable that it must never be omitted, even in the ex- 
amination of (wrsons with dark irides. 

Id the mean time, we continue the examination by day- 
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light, examining the anterior chamber and its posterior 
boundaries, the iris, and the crystalline lens. 

Pirat we note whether the antenor chamber ia of nor- 
mal depth, abnormal depth, or shallow, by ascertaining 
the distance of the iris from the cornea in each eye and 
comparing one with the other. For example, the temporal 
half of the anterior chamber may be quite shallow, while 
the nasal half is abnormally deep. This usually indicates 
that the lens is displaced outward toward the temporal 
side. If tliis is the case, a sliglit Iremor of the nasal por- 
tion of the iris ia observed when the eye is moved. The 
tremor may extend over the entire iris, eBpceially if the 
lens is absent, as, for example, when it is dislocated into 
the vitreous body. 

Abnormal contents of the anterior chamber, such as a 
grayish-yellow or yellow exudate, blood, etc., must not be 
overlooked. A narrow, yellowish band, or mere line in 
the lowest portion of the anterior chamber, indicates the 
presence of pus and is considered a serious symptom. The 
phenomeuon is called hypopyon. Foreign bodies are oc- 
casionally met with in the anterior chamber. 

Patholc^icdiscolorationsoftheiris — in inflammation, for 
instance — can be seen mncli better by daylight than by 
artificial light, which is always more or less yellow. The 
normal color of the two eyes must be compared, as the 
color of the two irides may differ in health, although 
rarely. 

Comparison of the two ptipils in respect to size, shape, 
and reaction to ligtit is of the highest importance. As is 
well known, difference in the size of the two pu]iils may 
be a very grave symptom, indicating disease which may 
involve much more than the eye alone ; for example, paresis 
or tabes. 

The size of the pupil is also affected by light and con- 
vergence. A preliminary examination may be made by 
alternately illuminating and shading the eye with Ihe 
liand ; but in most cases ibis must be supplemented by an 
examination with artiticiol light. To-obtain a correct idea 
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of the sliape of the jiiipils tlioy must be examined in a ~ 
(lark room. 

Abnormal coloration of tlie pupil, crystalline lens, and 
vitreous body is best seen by daylight. Bluish-gray or 
grayish-white dots and streaks in the pupillary region in- 
dicate cataract. In elderly people a slight, grayish filmi- 
nes8 is sometimes observed, apparently in the depths of 
the lens, whi(;h has often led inexperienced men to diagnose 
cataract ; tiie plieuumenon is produced by the increased 
refiecting [lowcr of the lens, due to the sclerosis of age. 
Otaruct cannot positively be said to exist unless examina- 
tion with artificial light, in the manner to be described, 
reveals distinct opacities in the substance of the lens. 

Finally, the appearances in the deepest portion of the 
eye, the vitreous body, are noted in the examination by 
daylight. Every shade of yellow, red, brown, gray, or 
blue may be seen reflected in its substance. These re- 
flections are often of grave significance, as, for example, in 
the ciindition shown in Plato .38, a, where they indicate the 
presence of a very maliguant tumor on the retina. Similar 
clinical appearances may be due to inflammatory exudates 
in the vitreous bo<ly or to severe hemorrhages, in which 
case the color of the blood is more or less pronounced. 

So much for the examination of the eye by daylight. 
We may conclude it by testing the 



3. Tension of the Eyetwtl. 

The degree of lutraocuhir pressure is tested with the 
finger-tips, just as wc test the consistency or fluctuation 
of a tnmor. The patient is told to look draight before 
him or very slightly downward, so that the tips of the 
two index-fingers can lie nlaoed close together on the 
upper lid, over the region octween the up]>er mai^in of 
the cornea and the equator of the eyeball. (lentle press- 
ure is exertwl iilternately with tiich finger, the other pre- 
venting the glol)e fn)m rolling or moving to one side. 
The arras should be held in an easy and perfectly syra- 
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metrical position, so that the muscular tension is the same 
in both arms, and to do this the operator must stand in 
front of the patient, not to one side. For similar reasons 
it is better to use the two index-fingers, instead of the 
index and middle fingers of the same hand. 

The patient must be careful to avoid extreme down- 
ward rotation of the eyeball, as it might have the effect 
of raising the tension by increasing the pressure of the 
external eye-muscles. In rotating the globe downward 
the inferior rectus and superior oblique exert a direct 
pressure upon it, and the elevators (superior rectus and 
inferior oblique) do likewise, because they are put on the 
stretch and thereby brought into close contact with the 
eye. Slight as it is, this increase in the tension is enough 
to affect the accuracy of the test. 

It is not possible to obtain trustworthy results in 
patients who during the examination tightly close the 
lids, especially in screaming children. By persuasive and 
careful examination it is usually possible to accomplish 
the end in the case of an adult, even when the eyeball is 
sensitive to the touch. With children it is different, and 
incases of suspected increased intraocular tension narcosis 
may be needed before the examination is satisfactory. 

The beginner will do well to practise this important 
part of the examination as much as ])ossible on normal 
eyes, so as to become thoroughly familiar with the resist- 
ance of a normal eveball. 

This method of estimating intraocular tension with the lingers is, of 
course, not very accurate, depending, as it necessarily does, on the suh- 
jective feeling of the surgeon, which is largely a matter of experience. 
When the tension is excessively high or excessively low there can, of 
course, be no doubt that the eye is abnormal ; but slight departures from 
the normal are not always so easy of detection, especially as there are 
individual variations within physiologic limits. Thus the eyes in youth 
are usually less resistant to the touch than in old age, when the sclera 
has become rigid. Here again "practice makes perfect," and the ex- 
perienced can, as a rule, dispense with the instruments that have been 
devised to measure intraocular tension, except in very unusual cases. 
These instruments, called tonometers, have their fallacies; some are very 
complicated and it is not always convenient to use them. The most 
serviceable, as far as my experience goes, are those designed by A. Fick 
and Maklakow, both of which yield fairly accurate results if properly 




EXTERNAL DISEASES OF THE EYE. 

handled, Tnobtaii 

is ueedcil, and grual care 

The ideal way to express the tension would be by the 
number of millimetera in a column of mercury correspond- 
ing to the intraocular pressure in each ease. Instead, 
however, as the tension ia tested with the finger-tips, we 
designate increased resistance by T + 1 , T + 2, T + 3, and 
decreased resistance by T — 1,T — 2, T — 3, where T + 3 
denotes that the finger is unable to produce any appreciable 
depression in the eyeball, and T — 3, that the finger feels 
no resistance whatever — the globe is " as soft as mush." 

The examination is now continued either by artificial 
light or the examiner proceeds to tiie functional testing 
ot the eye. The choice will depend on whether the em- 
ployment of the latter is necessary, or even possible. If, 
on account of spasm in the lids, tears, violent patn, or 
serious injury, it is impossible to test the acuteness of 
vision, it must, of course, be postponed. In medicolegal 
cases, however, it is advisable to test the vision of each 
eye if it is at all possible. Holders of accident-insurance 
policies do not, as a rule, malinger at the first examina- 
tion, though they may do so later on, and it is often very 
useful (in such cases) to know in time the acuteness of 
vision of the uninjured eye. 

The functional test is also called the tmbjedire examina- 
tion, as distinguished from the objedive, with which we 
have been dealing so far, because the examiner relies on 
the data obtained from the patient. If it is decided to 
apply this test, the first step consists in 

3- Testing Acuteness of Vision. 

The test ia first applied to each eye separately ; later, to 
both at once. 

It is well to form the habit of examining the right eye 
first, and to preserve tlie same order in writing the histor)-, 
as it makes it easier to understand at any future reading. 



As tlie acuteiieBs of vision ia usually tested for the purpose 
of coi'rectiug errors of refraction, niyopiaj hypermetropia, 
or astigmatism, a set of leiises shoiilil be at baud. 

The first requisite is a good light, to insure sufficient 
illumination of the signs^iisually letters — by the reading 
of which the aciitenesa of vision is determined. The 
type-card is therefore hung in a strong light opposite, or 
nest to a \viudow. If the examiner is able to discern 
with ease the letters which correspond to his own visual 
power the light is sufficiently strong. This control-test 
sliould never be omitted, as any diminution of tlie light 
affects the visual acuity unfavorably. As Schweiggcr 
aptly says, the improvement in a patient's eyesight which 
we observe at successive examinations is very often an 
improvement in the weather rather tlian in tlie disease. 
If, therefore, the daylight is not strong enough to illumi- 
nate the type-curd properly, artificial light must be used. 
The source of light may be the same as that used for the 
ophthalmoscopic examination later on, care being talten to 
protect the patient's eyes with a shade, so that the light 
falls only on the type-canl. 

A transparent type-card may also lie employed to insure 
a good illumination of the test-letters. The card is fastened 
to the window and a mirror is placed opposite at the 
projjer distance, the patient reading the letters as they are 
reflected in the mirror. This arrangement has the ad- 
vantage of enabling the examiner to stand near the [jatient 
and the ty[je-card at the same time, so as to point to the 
letters he is to read. In a small room the necessary dis- 
tance from patient to type-card can best be obtained by 
this device. 

The tost for acuteness of vision is based on the follow- 
ing considerations : Suppose we were to test the vision by 
the simplest possible means, by asking the patient to tell, 
for instance, how many fingers we had stretched out on 
the background of our black coat. A normal eye would 
be able to distinguish such large objects at a great distance ; 
in fact, we should have to move away 50 meters before the 
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fingers would appear iudistiiict. This would be the limit. ; 
at a greater di^Lunce tliuu 50 tnetters a jieriwii with normal 
eyea could ,no longer recognize the fiugers with certainty. 
Now, if another persou were unable to count the same fin- 
gers when^ placed more than 25 meters away, that person 
would possess only half the visual power, or ^, because 
the object to be perceived by hira would have to be brought 
nearer by one-half the distance. If tlie distance had to be 
reduced to 10 nieters, to enable a person to count the 
fingers, his vision would evidently be equal to one-fifth 
the normal, or ^ ; and at 6 meters the visual acuity 
would be -j^, or ^. Tlie uoutenois of vision earn iliei-efor ' 
be expresaed hy a fraction in whicJi the numerator indic(U 
the greatest distance at which tlie person examined la ah 
lo recognize an objed, and the denimmiaior the greatest di» 
tance at which a normal eye can recognize the same object^^m 
in other words, the- nwrnal distance for that object. FtwA 
the -outstretched fingers this distance is 60 meters. Nor-^^ 
mal vision ia therefore represented by ^J, or 1 ; abnormal 
vision, by some fraction of 1. 

Now, if we were actually to adopt this plan of testing 
the acuteness of vision we should find this running back- 
ward and forward with outstretched fingers fiver a distance 
of 50 meters ratJier troublesome. Therefore, instead of 
varying the distance from the patient to the object, we 
vary the size of the object. We use test-objects of vary- 
ing normal distances. Suppose, for instance, we choose 6 
meters once for all as the distance for applying the test; 
it is evident that au object 10 times smaller than the 
outstretched fingers will have to be used as the standard. 
Such an object would be, for instance, a letter 7.G mm. in 
height. I>etters of this size can just be discerned by a 
normal eye at a distance of 5 mctei's; their normal dis- 
tance, tliereforc, is 5 meters ; and we place the number 5 
over a row of letters of this size which form the lowest 
line on the type-card. 

In the next line above, the letters arc twice ns large ; a 
normal eye should therefore be able to read them at twice 
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the distance, or 10 meters. This row of letters is desig- 
nated by the number 10, which is their normal distance. 
If no smaller letters than these can be discerned, vision is 
^, or, keeping the same fraction, ^^, 

The letters in the third row are three times as large as 
those in the first row (which are 7.5 mm. high) ; a normal 
eye should therefore be able to read them at three times 
the distance, or 15 meters. This row is marked 15, its 
normal distance. If an individual cannot read any let- 
ters smaller than these, his vision is evidently ^, or, keep- 
ing the same fraction, -fj. 

The letters in the fourth row are four times as large 
as those in the first row, and are designated by their 
normal distance, 20 meters. If these letters, which a 
normal eye can read at four times the distance, or 20 
meters, are the smallest that can be discerned, vision is 
evidently ^, or i^^. 

The letters in the fifth row are six times as large as 
those in the first row, and above them is a single large 
letter, ten times as large as the first, which correspond 
respectively to visions of ^ (or ^^y) and -^jj (or -t^^). The 
normal distance at which the sixth row should be read ia 
6x5, or 30, and it is accordingly marked 30; similarly, 
the large, single letter at the top is marked 50. The large- 
letter test is equivalent to the finger-test. 

Now we can measure visual acuities ranging from y^^ 
(or J) to 3^^ (or y\j^) without changing the position of the 
type-card, which remains fixed at a distance of 5 meters. 
Or, the type-card may be fixed at a distance of 10 meters, 
in which case the readings would be ^^ -^1, y|^^f, lo~i> 
if ~i? according to tlie letters the patient is able to read. 

It appears therefore that tlie numerator in the fraction 
corresponds to the distance in meters of the patient from the 
type-card, and the denominator corresponds to tlie distance 
at which the type should be read normally. Example : The 
distance of the patient from the card is 5 meters ; if the 
type marked 15 is discerned tlie vision is y^^, or ^, 

A simpler way of stating the rule is : Above the line 
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pid the dietance thai suits the ptdii'itt ; beluw thr- line, the 
aiatance that suiln the nonaal eye. 

In the example given above, the patient reads the type 
which a normal eye disccrnH at 16 meters, at no greater 
distance than 6 meters — tliat ia, at a diatauce equal to J 
the normal distance ; hence his visual acuity is only J. 

This extremely practical system of testing the acuteness 
of vision we owe to Snellen, and his type-cards, which we 
have just described (and which can he bought in any 
bookstore), are now universally used ; at least !iis system 
is always ifbllowed, whether his owni type-cards or others 
constructed on the same principle by other authors be 
used. Some type-cards are designed for even smaller 
fractions, or decimals are substituted for common frac- 
tions, etc. 

When a transparent type-cani is used it is placed beside 
the patient, and the mirror 5 meters away; the row of 
letters marked 10 therefore represents the normal type, 
and the numerator is 10, instead of 5, since the letters are 
actually 10 meters distant from the patient. 

For children and illiterate persons fork-like fiffure^, 
E U n, in various positinnw, of the same size as the 
letters, are use<l. These figures possess the adiiitional 
advantage of being tmiform in shape, whereas some letters, 
as V O L, Arc easier to read than others, like B R Z N> 
On the other hand, this quality of not iH'ing equally legi- 
ble ia useful in the examination of malingerers. For if 
a patient reads all the letters in one row easily and with- 
out hesitation, he is always able to discern one or more of 
the easier ones in the next row also ; and if he fails to do 
this, malingering, or at least exaggeration of his condition, 
may be suspectefl. As a control-test, the vision is tried 
at various distances. If the answers are given honegtly 
the result will always be (ipproximatdy the same ; for in- 
stance, A, ^, \, when the test is made at the distances of 
3, 2, and 1 meter respectively. The malingerer, on the 
other hand, is apt to claim better, or at least the same, 
visual acuteness as the type-card is brought nearer ; hence 
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a suspected malingerer shoald always be tested at various 
distances. 

The same plan may be adopted if the patient fails to 
read even the largest letter, althougb it is better in such a 
case to ask him to count the outstretched fingers, the 
result being recorded as "Counts fingers at 0.2, or 2, or 4 
meters," etc. If he is unable to count fingers, we try if he 
can see movements of the hand at 0.2, 0.5 meter, etc., and 
recoH : " Perceives movemeut of the hand at . . . 
meters." 

When even this power no longer exists, the perception 
of light should be tested in a dark room, by alternately 
covering and uncovering a lamp or candle, noting the dis- 
tance at which the light is perceived. It is only when 
(qualitative) light-perception is absent that we speak of 
bliudncss or amaurosis. 

In testing the accommodaiion for the purpose of select- 
ing glasses, etc., consecutive texts in varying sizes of type 
are substituted for the letters. The type-cards (after 
Snellen) are provided with these texts, which are compiled 
on the same principle as the letters. 



The foregoing deacriptiou lias been made as ewiy as possible, and Aitten 
BOmewhat from that usnally given, which reads simply: Acuteness of 
vision Is datermined bv finding the amiJlBBt Bnbtauded angle in which 
tha eye Can recogniai the ehape of a given olgpct. For objects at the 
«UDe distance this angle is aflBomed proportional to thesiseof tiieolgect, 
which ill anffioiently accurate for snisll angles. For largfr aHgln the nte 
of Ihe ot/jfxl WHit Iff. latea as equal to twice the ia«Bml of half the angle. 
Hence the respective letters on the type-card are not eiactly 3, or 5, or 
10 times aa large as the letters which are 7,6 mm. long, but only approal- 
mately. In ardor to express the vianal angle In commensurable terms a 
conventional unit has been selected. For this purpose an angle of 5' 
(minutes) is taken for the recognition of letters the thicknaa of icAich is 
ent-fifOi >he keiglU. In the formnla V =-p, ri stands for the distance at 
which the letter can be distinctly recognized ; D, for Die distance at 
which the letter subtends an angle o( 5' (minntas); and V, tho viaual 

The angle 6' is arbitrary ; it eorrpaponda to the overage normal vision. 
Many persona see quite clearly at a Bmaller visual angle ; thus, the letters 
numbered 5 may lie discerned at a distanco of 7.5, or even 10 met-ers. 
8ncb peisons would possoas a vision equal to 1 j and double the normal 
mpectively. 
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It 18 important to olistjrve the foUowiug pretiiiution id 
testing the acuteiiess of vUiun. When, in the exaniiDa^ 
tioii (if the right eye, for instance, the left eye is to lye ex- 
(ihicied from the visual field, it must not be covered with 
the liand or flugera, except possibly with the hollow of the 
hand, so tliat the eye can remain open. It is l>etter to use 
a pair of testine-apectacles in which the left lens is re- 
placed by a disk of tin or pasteboard, which cuts oft' the 
view without closing the eye. Pressure on the eye with 
the hand or finger, even, for a short time, disturbs vision 
by altering the normal outline of the cornea, so that the 
acutene.^ of vision obtained is incorrect. Any one can 
convince himself of the truth of this statement by press- 
ing upon his eye for a short time. 

Now, suppose the right eye, for example, is to he tested. 
We first note the visual acuity without glasses — in other 
words, the uncorrected vision. If this is found to be less 
than 1, the effect of concave or convex lenses of varying 
strengths is tried. The weakest concave or strongest 
convex lens that produces the best vision indiiMites the 
degree of subjective myopia or apparent hyper metropia. 
If spherical glasses fail to bring the vision up to 1, 
cylindrical glasses must be tried. Cylindrical lenses, 

Ehia or minus 1 {or even other cylindrical lenses), are 
eld in front of the eye, in a horizontal, vertical, or either 
of the two oblique directions, to see whether a. combina- 
tion of spherical and cylindrical lenses, or cylindrical 
lenses alone, produce the best vLsion, The direction of 
the axis of the cylinder is best recorded as follows : Axis 
vertical, or A. v, or, simply, || ; Axis horizontal, or A. h. 
or = ; axis x degrees temporal or nasal above — ?'. c, the 
upper end of the axis deviates x degrees from the perpen- 
dicnlar to the temporal or nasal side. 

The notes of the test for visual acuity woukl then I'ead 
something like this : 

R. ^a — l-r> sph. A O cyl. —0.75 || V = 1. 
L, s^j. No improvemeut with glasses. 
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S Ordinarily, in this country, this record would be as 
ows : R. E. V ~ ^ without correction ; with — 1.5 D 
sph., o— 0.75 D cyl., axis 90° V = f or 1 . L. E. V 
= -^^; no improvement with glasses. — Ed.] 

In this patient's left eye we may have noticed a central 
corneal opacity, which explains the low visual acuity of 
^ ; or we may find, in another case, upon continuing the 
examination, that the amblyopia is caused by disease in 
the fundus. 

In the above record of the right eye (R.) the uncorrected 
vision is 4- ; with a spherical lens the visual power is raised 
to ^ ; and finally the effect of the cylindrical lens is to 
bring the vision up to 1. 

Ophthalmologists have their own system of numbering 
spectacle-lenses. Ordinarily a lens is designated by its 
focal length ; but spectacle-lenses are numbered according 
to their refractive power. A lens of 1 meter focus is 
taken as the unit, and, with the exception of lenses 0.5 
and 0.75, all others are multiples of the meter-lens, or 
diopter, as it is also called. A lens of 2 D therefore has 
a refractive power twice as great as a lens of 1 D, and 
consequently half the focal length, or 0.5 meter ; a lens of 
3 D has three times the refractive power and one-third 
the focal length of a lens of 1 D (meter-lens or ml), 
etc., for the refractive j)ower of a lens is the inverse of its 
focal length. The smaller the focal length the greater the 
refractive power. 

To find the focal length of a lens in the dioptric system 
divide 100 by the number of diopters. Thus, the focal 
length of a lens of 3 D is ^^^ =33.3 cm.; that of a lens 
of 8 D, 12.5 cm. To find the number of diopters for a 
given focal length — 10 cm., for example — divide 100 by 
the number of cm. in the focal length : ^^- = 10 D ; for 
20 cm. the number of diopters is 5, etc. 

In the old svstem a lens of 1 inch focus was the unit, 
and all the lenses in use were fractions of this unit. No. 
\ had a focal distance of 2 inches ; No. ^, a focal distance 
of 3 inches, etc. The number of the lens gave the focal 
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distance (more correctly, the radius of curvature) and the 
refractive power at tlie same time, and consequently took 
the form of a fraction. The diopter (Ml) corresponds to 
Itma -^ in the old system. To change from the new sys- 
tem to the old, divide the number 40 by the number of 
diopters ; to change from the old system to the new, divide 
the same number (40) by the denominator of the fraction. 
For example, a lens of 2 D, new system, is No. ^ in the 
old ; lens No. \, old system, corresponds to a lens of 5 D 
in the new system. The lenses in the two systems are 
practically the same, the nomenclature only being different. 

The refractive power of the eye, as determined with 
spectacle-lenses by the so-called subjective test, is not 
always quite accurate, because accommodation comes into 
play, whereby myopia may be exa^erated or hyper- 
metropia diminished. Absolutely correct results can be 
obtained only by objective examination with the ophthal- 
moscope, or by the Schmidt- Simpler method, or with tlie 
shadow-test.' 

After the acutcness of vision has been ascertained the 
examination is continued by artificial light in a dark 
room, the first step being 

4. Examinstion with Lateral Illumination. 

This part of the examination is important on account 
of the information it affords as to the condition of the ante- 
rior segment of the eyeball, which cannot be obtained at 
all, or but imperfectly, in any other way, especially if a 
good corneal loupe is employed. 

The lamp is placed on a table to the right and a little in 
front of the surgeon, who sits facing the patient. With a 
convex lens of 15-20 D, which is found in the ophthal- 
moscope-case, the light is thrown into the eye nnder ob- 
servation so as to focus on the parts which it is desired to 
examine with special care. The rays collected by the 



EXAMINATION OF THE EYE IN DISEASE. 47 

lens form a small brilliaat image of the flame of the lamp 
at this point. The parts of the cornea, iris, etc., illumi- 
nated in this way are thus brnuglit into a bright light and 
stand out in strong relief against the dark background of 
their surroundings. Suppose, for esample, the iris to be 
discolored, so that a gray opacity in the overlying cornea 
cannot be seen ; if only the cornea is illuminated, the iris, 
being in shadow, forms a good background for the opacities 
in the cornea and they at once become visible. Or, if the 
cornea is lefl in sliatlow and the iris only illuminated, any 
changes in the latter and in the pupil can be seen. The 
most minute alterations in the cornea, iris, and crystalline 
lens, which would escape detection in the strongest day- 
light, can be discerned by this method. 

To obtain the best results with lateral illnminatiuu a 
lonpe is necessary. Hartnacl^s spherical loupe is the 
best, as it covers a fairly large field. The lonpe is held in 
the left hand, the right manipulating the illuminating- 
lens. The proper cooperation of the two lenses, on which 
the success of the method lai^ly depends, is no easy 
matter to accomplish and requires a great deal of practice. 
Among other things, this method enables ns to locate 
accurately certain minute depositions on the posterior 
surface of the cornea which occur in iritis and in cyclitis, 
and which cannot be detected in any other way. Similar 
small gray dots occur in the crystalline lens ; but they can 
readily be distinguished from the former with the aid of 
a lou[)0. For when the depositions on the cornea are 
clear and distinct, the crystalline lens must be out of focus ; 
and, on the other hand, to make a close examination of 
the lens the loupe must be held nearer the eye, whereupon 
the cornea necessarily disappears fn)m the field. (Hence, 
if depositions on the cornea and grayish dots in the pupil 
are present at the same time, we can study the two condi- 
tjons separately, which may be of great value.) If even 
by using the loupe the sui^eon finds it difficult to see the 
depositions on the cornea, let him move his head to and 
tro (aHer he lias focussed the uornea with a stroug light 
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ghhiing on it), and the spots \vill be seen to follow the 
motions of the heaxl and become perfectly distiuct. Some- 
times it is dilficidt to distiugui.-jh the de[tositions from 
minute dots on the anterior surface of the cornea, la 
that case a few particles of calomel are applied to t)ie 
cornea with a camcl's-hair. brush. The patient will not. 
be inconvenienced if only a very little calomel is applied, 
which can be accomplished by tapping the brush witii the 
finger after it has been dipped in the calomel. Now the 
dots on the anterior surface of the cornea can easily be 
seen distinct from those on the posterior surface, especially 
if the surgeon moves bis head from side to side as before, 
or the particles of calomel are put in motion by the act of 
winking. 

If the pupil can be dilated, it is possible with lateral 
illumination to look into the vitreous body. The light 
must enter the eye as nearly ai possible in periiendicular 
lines, and the surgeon, standing close to the lainp, directs 
his gaze along the entering beam of light. In this way 
foreign bodies, hemorrhages, neoplasms, and detachments 
of the retina in the anterior portion of the vitreous can be 
detected and their color studied. 

The next procedure is the 

5. Examination by Transmitted Lleht. 

This important part of the examination serves to con- 
firm and show even more clearly si>rae of the results ob- 
tained by lateral illumination. It also reveals the faintest 
rencfe'ojt of the pupil to light. For the rest, its chief 
object is to detect opacities in the refnicting media, the 
cornea, lens, and vitreons body. 

The lamp being placed a little behind and to one side 
of the patient, the sui^eon throws the reflection of the 
lamp into the eye by means of the ophthalmoscope, illu- 
minating the pupil so that it apjwars bright red against 
the tlurk background of the eye. which is in shadow. 
The pupil coutraots as soon as the light strikes it, unless 
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there is pupillary paralysis from any cause. By noting 
the character of the beam of light as it emerges from the 
pupil, after being reflected from the fundus, we can detect 
any opacities there may be in the pupillary area, manifest- 
ing themselves as more or less intense shadows which 
•intercept the light — especially if they are located in the 
cornea, lens, or vitreous body. Opacities due to cataract 
are brought out very distinctly in this way {see Plate 
33, by c), particularly the fainter opacities of lamellar 
cataract, which often occur in a rudimentary form only. 
Opacities in the anterior or posterior poles of the crystal- 
line lens can also be seen, whether the nucleus be clear or 
opaque. If the patient, while the pupil-area is steadily 
illuminated, is directed to look up or to one side, an 
opacity in the anterior pole will move with the pupil, in 
the center of which it remains fixed. An opacity in the 
posterior pole, on the contrary, remains stationary, and 
appears to move downward when the gaze is directed 
upward, because the pupil moves upward in front of it. 
A posterior opacity from pigmentary degeneration of the 
retina can be distinctly seen only by transmitted light. It 
alwavs lies close to the corneal reflex. 

To study minute changes in the cornea, anterior cham- 
ber, and iris a strong convex lens may be used with ad- 
vantage in the examination by transmitted light. The 
delicate blood-vessels, which often persist for some time 
in the cornea after j)arenchymatous keratitis, are best seen 
with a "loupe-mirror;^' they appear as fine, dark lines 
against the red background of the pupil, which has pre- 
viously been dilated, if possible. Deposits on the pos- 
terior layer of the cornea also become visible. In these 
examinations a strong convex lens, such as is used under 
certain circumstances in the later stages of ophthalmos- 
copic examination, is fixed behind the sight-hole of the 
ophthalmoscoj)e, and the surgeon approaches so close 
to the eye under examination that its cornea lies within the 
focal distance of this convex lens. The lens need not be 
very powerful (+6 or -j 8 D), or a lens of + 15 D to 

4 




+ 18 D will answer if the ophthalmoscope happens to 
contain such a one. 

[An ophthalmoscope should always be provided with a 
+ 16 or +20 D lens in its series. Examination of the 
transparent media with such a lens is most important, 
particularly in the study of late corneal lesions. — Ed.J 

When the examination by means of transmitted illu- 
mination has been completed, and not till then, we pro- 
ceed to the ophthalmoscopic examination proper, begin- 
ning with 

6. Examination with the Inverted Image, 

which is followed by 



7. Examlnstton with the Upright Itnase. 

A detailed description of the^ two methods is found in 
my G-rundrUs imd Atlas der OpIUfialmoskopicj to which 
reference has been made. 

This cuds the examination for most, though not for all, 
patients. It miiy now be necessary, for instance, to 
measure the 

B, Accommodation. 

In practice, accommodation is measured by finding the 
nearest point, P (pnnctum proximum), at which the small- 
est readable print can l)e deciphered. Each eye is first 
testeil separately, by bringing the test^h'pe closer and 
closer, until the letters become blurred and illegible. 
This shortest reading-distance is then measured with a 
rule, the zero-point being held opposite the sclerocorneal 
junction. When the accommodation is good, as in young 
eyes, and the test-card can be held very close to the eye, a 
successively smaller type must be usctt as the distance is 
diminished, because large print can be read even without 
proper accommodation in "diifuaion-cirelcs." The small- 
est readable type should therefore l>e selected for the teat 
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In measuring the accommodation the refractive power 
of the eye must be accurately known, as the formula 

A=:P — R 

is used in the calculation, in which P and R (punctum 
remotum) are expressed in diopters. The number of 
diopters for P is found by taking the number of the lens 
whose focal length equals the distance of P from the 
cornea. If, for example, the distance from the near point 
to the cornea is found to be 20 cm., P is expressed by 5 
D, the number of the lens which has a focal length of 20 
cm. That we are justified in expressing the distance of 
the near point from the cornea by the number of a lens 
appears from the following considerations : Suppose the 
case of an emmetropic eye having no power of accommo- 
dation. If an object is placed 20 cm. distant from the 
cornea no distinct image will be formed on the retina, 
since the rays of light will be brought to a focus behind 
the retina, for tlie shorter the distance of an object from 
a convex lens or a combination of two convex lenses (such 
as is formed in the eye by the cornea and the aqueous 
humor and crystalline lens), the greater the distance from 
the lens to the image on the other side. In order, there- 
fore, to obtain a distinct retinal image of an object 20 cm. 
in front of an eye incapable of accommodation, the rays 
of light coming from the object must be rendered parallel, 
since only panillel rays entering the resting, emmetropic 
eye are collected on the retina. This ^vould be accom- 
plished by holding a lens of 20 cm. focal length close in 
front of the eye, since rays coming from the focal point 
of a convex lens emerge in parallel lines on the other side. 
A distinct image of the object would, therefore, be formed 
on the retina ; and the eye is said to be " adjusted " or ac- 
commodated for such an object by a lens of 20 cm. focal 
length. In other words, an emmetropic eye is accom- 
modated for near objects by a lens whoso focal length is 
equal to the distance of the object from the eye, the lens 
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being afiBuined to be in contact with the cornea. If s 
eye has the power of adjusting itself to a, near object wil ' 
out the aid of such a lens, it does so by increasing 1 
refractive power of it<i crystalline leus, through the t 
called accommodation, by an amount equal to the refra 
tive power of the arti^cial lens that would be required. 

For an emmetropic eye the number of the lens whie 
expresses P at the same time gives the value of A. Fo 
since the distance of R. is infinite, R = OD; hence, 
the above example, A =^ 5 D, 

In myopic and hypermetropic eyes, on tlio other han 
R represents a certain number of diopters, eorrespondinj 
to the degree of myopia or hypermelropia present. Fo 
ametropic eyes, therefore, the refractive power must fire 
be ascertained by one of the objective methods before tlH 
accommodation can be determined. 

For myopic eyes the number of diopters which express] 
the d^ree of myopia must be subtracted I'rcim the numbwa 
of dioj)ters which correspond to tlie distance of the ne^l 
point. For example : If P is found at 8 cm., — 12.6 D^l 
and myopia = 3 D, then A = 9. 5 D- -I 

For hypermetropic eyes, on the other hand, the number J 
of diopters which express the total hypermetropia isadc 
to tJie number of diopters corresponding fo P. If, there 
fore, tlie near point for an eye of 4 D hy]>ermetropia n 
found at 10 cm., the accumraodatinn is 14 D. 

The exact state of affairs in liypermetropia is as foUowa j.l 
In facultative hyjiermetmpia, in which R is virtually behind.! 
and P in fnmt of the eye, the formula reads : A = P— ^J 
( — R)= P+ R. In absolute hyiK>rmetropia, in whi<&f 
both P and R lie behind the eye — i. e., both are neg»- 1 
tive — the formula reads: A = — P — ( — R) = R — -f?l 
or, in other words, A diminishes the hypermetropia by the j 
amount of P. I 

To aseertftiu whether a patient has normal accom-« 
mo<latinn, it im needful to know the amplitude of acoom- I 
DKHlation corresponding to liis age ; for the range of I 
aoeommodation decreases from year to year, because the 1 



EXAMINATION OF THE EYE IN DISEASE. 53 

elasticity of the lens gradually diminishes. The following 
table supplies this information : 



Tahle of the Range 



of Accmnmodation for the Different 
Ages, 



A rvA 


Near point 
(P. p.) in 
meters. 


Far point (P. r.) 


Range of accommodation 


Age. 


in meters. 




in diopters. 


10. . 


0.07 




u> 


14 




15 . . 


. 0.08 






12 




20. . 


. 0.1 






10 




25. . 


. 0.12 






8.5 




30. . 


. 0.14 






7. 




35. . 


. 0.18 






5.5 




40. . 


. 0.22 






4.5 


Pr. 


45. . . 


0.28 






3.5 


0.5 


50 . . 


. 0.4 






2.5 


1.5 


55 . . . 


. 0.66 


4 


(H. 0.25) 


1.75 


2.5 (2.25) 


60 . . 


. 2 


—2 


(FT. 0.5 ) 


1.0 


3.5 (3.0) 


65 . . 


.—4 


1.3 


(H. 0.75) 


0.5 


4.25 (3.5) 


70. . 


. — 1 


—0.8 


(H. 1.25) 


0.25 


5.0 (3.75) 


75. . 


.—0.5 


—0.57 


(H. 1.75) 





5.75 (4.0) 
6.5 (4.0) 


0. . 


.—0.4 


—0.4 


(H. 2.5) 






We have two reasons for wishing to know the normal 
range of accommodation : First, because it enables us to 
compute the loss of accommodation in disease ; and, 
second, because when the physiologic decrease in the power 
of accommodation has reached a certain point it interferes 
with the power of seeing near objects, a condition termed 
presbyopia. As age advances civilized man is forced to 
resort to the use of convex glasses. As long as vision is 
distinct at a distance of 25-33 cm. — that is, so long as A 
equals 4-3 D — no appreciable inconvenience is noticed ; 
but beyond that point the reading of fine print begins to 
be troublesome, because the book cannot be held close to 
the eye. Eitlier the individual chooses larger and larger 
type and a better light, or gives up fine needlework, or 
the aid of spectacles is invoked to supply tlie defective 
accommodation. The strength of the glasses must be 
regulated according to the kind of work for which they 
are intended. A cobbler, whose working-distance is 40 
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cm,, Tieetls only half as strong gkssoa as does a draughlitd 
man who workri at a i-unge of 20 cm. 

lu the tiihle preiibyupia is nBsiimed to begin when the 
near point has receded to a distance of 25 cm. from the 
cornea ; or, in other words, wlien A begins to be less than 
4 D. The degree of presbyopia and the nnmber of the 
lens necessary to correct it are readily found by subtract- 
ing the esisting power of accommodation, expressed in 
diopters, from the working-<listance desired. Example: 
Distance desired, 33 cm. ( ^ 3 D); existing accommoda- 
tion, 2 D ; number of spectacle-lens required, 1 D. 

The foregoing applies to tiie emmetropic eye, and in 
this connection the following facts must be borne in mind : 
TJie above table shows that hypermetropic change begins 
at the age of 56, on account of the lessened rel'ractive 
power of the crystalline lens. This tendency of the em- 
metropic eye to become hypermetnipic must be taken into 
accotmt when glasses are prescribed, by increasing the 
strengtii of the lenses In proportion to the degree of 
hyperraetropia present. The necessary correction is in- 
dicated in the column of numbers markefl Pr. But if 
cataract is present, the refractive power of the lens is at 
first increased, thereby compensating for tlie hypermctro- 
pia due to age. For such cases the numbers in the second 
column, OP even lower ones, must be used. 

Kor eyes that were originally hypermetropic the spec- 
tacles ]ir(>fcribed for presbyopia must, of course, be cor- 
rccied iur the degree of hypermetrnpia normally present; 
while fiir myopic eyes the (legree of myopia must be enb- 
tracled from the number of the pre sbyopia-e! asses. Pres- 
byopia makes itself felt later in short-sighted persons than 
in those who iK)ssess normal vision, Tlf the patient is 
Hstigtuntic this refractive defect must be properly neu- 
tralised.— Kd.] 

In measuring normal accommodation, or the decrease in 
accommodation due to disease, the following facts are to 
be remembered : When the accommodation is very slight, 
and tlic diHtanco of the near (>oiat corres|)ondingly great, 
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the patient is unable to read pnut of any kind, and we 
have to produce an artificial near puint by means of 
convex glasses. If, for example, it is found that the 
patient can read fine print with a 6 D lena at a distance 
of 10 cm., his accommodation is equal to 10 D {the num- 
ber of diopters which are equivalent to 10 em.) less tlie 
power of the lens, or 4 D. If the patient is 10 years 
old. Ills accommodation ought to be 14 D, and he there- 
fore lacks 10 D. 



9. Measuring the Field of Vision. 

In many diseases of the eye and in a number of ner- 
vous affections it is necessary to measure the field of 
vision. Whereas visual acuity depends on the function- 
ating power of the center of the retina only, the limits of 
the field of vision are determined by testing the percep- 
tive powers of the entire surface of the retina, and par- 
ticularly of its peripheral portions. With perfectly good 
visual acuity there may coexist gaps in the field of vision, 
so-called scoimnata; or there may be regular or irregular 
cflncentric coiitractioiia — irregular when the field is con- 
tracted more in one part than in others. One-half of the 
visual field may be wanting, usually on both sides, a con- 
dition termed hemianomiaj or there may be so-called 
homoni/mmm defects, darlc areas of the same size and shape 
occupying symmetrica] portions of both halves of the 
visual field (for example, absence of the left upper quad- 
rant on both sides). 

The limits of the field of vision can be roughly ascer- 
tained by very simple means, and it is better always to 
make at least such a superficial examination rather than 
omit it altogether because no suitable instrument of pre- 
cision happens to be at hand. 

The simplest way is the following : The patient, either 
sitting or lying down — for the examination sometimes has 
to be made on a patient in bed — is placed opposite the 
surgeon, at a distance of about 0.5 meter, so that the faces 
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of the two are in [wmillfl nlaucs. The patient is then 
rvquircd to iix his ttft eyi;, the other being covered, upou 
the (Mirgeon's ryJU eye, wlnyli is directly opposite. Keep- 
ing hit* eye steadily fixed on the jtatient's, the surgeon 
then graJiially brings liis outstretched fingers nearer and 
nrairer to the ifne joining his own eye and the patient's, in 
u plane midway between them. If, for instance, the right 
hand ix extended with two fingers held up, the finders can 
Ih! iU'<in and eounU'd by indircet vision, without diverting 
thft gasse from the patient's face. If the fingers are 
graduallv brought nearer to the line of vision, both sur- 
geon anil patient can keep them in sight, supposing both 
to tHM>ici4s a normal field of vision; but if the patient's 
field of vision is small, or mucli restricted on the temporal 
«dc, he will not be able to see the fingers until they are 
qnite near the connecting line. To make sure that the 
patient really sees tlie fingers, the sui^on may alternately 
move them and hold them still and ask the patient to tell 
bim whether tliey have moved or not. lu this way the 8»r- 

5 eon aficertains how far the visual field extends in all 
ircctiouM, by comparing it with the limits of his own 
field, oltliough, of courste, the result cannot be set down 
in figures. 

In many eases of very defeetive vision this simple 
method Is the only one available, as the patient is unable 
to see any but the coarsest test-objects. 

If the lens is blurred by cataract the flame of a candle 
in a dark room, which is a more intense stimulus to the 
retina, must . be used for a test-object. The sui^eon 
screens the light with bis liand and brings it successively 
into the different regions of the field, and, after removing 
his hand, a-sks the [latient to tell whicli direction the light 
comes from, T\\\ii projec(ion-te»t,as it is called in contra- 
distinction to the oi-dinary method, may also be performed 
with the ophthahnofioope by throwing on the eye to be 
examined the reflection of the lamp from various direc- 
tions. It forms a very important part of the examination 
in cataract, as it reveals any pathologic changes in the 
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eye-ground whieh liad been obscure<l by the disease. If, 
for instance, the patient fails to locate the light promptly 
in tlie upper segment when it is held opposite the upper 
part of the eye, operation for cataract \s not advisable, aa 
there are probably some detachments in the lower portion 
of the retina. 

In the exact measurement of the visual field the limits 
are accurately noted in angnlar degrees by means of an 
instrument designed for the purpose. This instrument, 
caJleii a yervnu-ter, also affords a means of testing the 
power to perceive colors (aoiorsenne). The perimeter 
shows us that the normal eye dues not distinguish colors 
clearly in the peripheral portions of the field, where black 
and white are still perceptible. The limit for black and 
white forms the outer boimdary of the visual field ; nest, 
procewling toward the center, comes the limit for blue, 
rhe power of recognizing blue therefore extends furthest 
toward the periphery, while the limits for red and green 
lie successively nearer the center. 

In using the perimeter the following rules must iys 
borne in mind, or the result will !«; or' no value: 

1. The teat-objects must be sufficiently illuminated, as 
in testing the acuity of vision ; white objects must be a 
pure white, and the color of colored objects perfectly clear 
.and distinct, not soiled nor faded by use. Hence the test- 
objects are to be made of white or colored paper, about 2 
cm. in diameter, and i-enewed from time to time ; they are 
then pasted on a small curd affixc<l to a carrier, which can 
be moved on the arc of the perimeter from the periphery 
toward the center. 

2. It is necessary to keep a strict watch on the patient 
to see that his eye remains constantly fixed on the center 
or zero-mark of the perimeter. Unless the patient Is 
unusually intelligent or accustomed to the examination, bis 
eye will have a tendency to swerve from the zero-point 
and turn toward the apjirnaching test-object, and he will 
announce that he sees it. It is manifest, however, that 
be has seen it by direct, not by indirect, vision ; his 
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statement la therefore worthless, and the test hus to 
be applied anew for that meridiuD. To ovcreome this 
trouolesome and time-consuming tendency on the part 
of the patient the surgeon must take his stand behind the 
perimeter, and face the patient and control him with his 
gaze. 

3, When the coior-Iimits are to be determined the 
patient must not be told the color of the test-object 
beforehand ; but he is to name the color as soon as he 
sees the object. When the white mark is used, however, 
he should be told to i«ty no attention to the color, but 
to say " Now " as soon as he sees anything moving. 

4. The measurement is not to be made while the patient 
is tired; and should therefore occupy as short a time as 
possible. When the eyes are fatigued the examination is 
apt to show a narrower field than really exists. 

A record-chart (after Forster), witli the outline of a 
normal field of vision printed on it, is used to record the 
result of the examination. 

A great vftriety of perimeters have beoQ dcyJHcd. The nne tecom- 
mendcd und first hitroilucud iuto practice by Forstec is bath simple aad 
Berrice&ble, It cooiiislH of a aeniii:ircle, rotating aroDud a central pivot. 
with a chin-rest at the cvntcT of curvalure for Ihf support uf the pationfa 
chin. A veiy good iii^itruiueiit) in my ojniitoa, b;u liittily been con- 
stmcted by Ascher. It posseascs tlie advimtSEn that the field of vifllou 
con bo pn^ecteA and directly outlined on a reiil hemisjihere, without the 
surgeon's DOiug obliged to givo np i^ontrol of the patient's eyes, as is the 
case wtth othei hemispheres. The hemisphere, which is not very larKe 
and easy to handle, is made of trauaparent ccUnioid. The Itsl-^lijecta 
are moved about on the ontside of the iicmisphere and the liniitK of 
the field immediately marked out with soft chalk, the patient liolding 
the instrument himself in a comfortable position. [A self-registering 
perimeter — for example, McHardy's— is moat usefUl.^ — En.] 

Abnormalities in the field of vision are often of great 
significance. Besides indicating fimctional disturbance in 
cerbiin parts of the retina, they may lead to the discovery 
of interruptions in the optic nerve or in any part of the 
visual tract as far as the cerebral cortex in the occipital 
lobe, or of disease of the cortex itself. 

Among eye-affections, separation of the retina from the 
lid is a frequent cause of disturbances in the visual 
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field. Constrictions in tlic field correspond to the areas 
of separation, a detachment in the iipper jwrtion of 
the retina producing a constriction in the lower part of 
the visual field. Pigmentarj degeneration of the retina, 
under certain circumstances, produces marked concentric 
constrictions. Disseminated scotomata are found in dif- 
fuse choroiditis; central scotomata in diseat^e of the macula 
lutea, etc. Atrophy of the optic nerve from any cause is 
also followed by constriction of the visual field, more par- 
ticularly of the color-limits, and especially the limit for 
green. Disease of the papillomacufar bundle gives rise 
to central scotoma. Obscuration of the same half of each 
visual field (hemianopsia) points to a disturbance behind 
the chiasm, in the domain of the right tractus, or in the 
pathway to the right cortex, or in the cortex itself. 
Speaking generally, liomonynious defecte in the field of 
vision indicate disease of the opposite hemisphere, at some 
point posterior to the chiasm.' 

lo. Measuring the Light-senBc. 

The practice of measuring the light-sense, which is 
neceasary in a limited number of cases, was also introduced 
by Fijrster, who designed a suitable instrument for the 
purpose, the photometer,^ 

Wliereas a normal eye can read the letters on a' type- 
card even when the light is comparatively poor, there are 
certain diseases in which reading 13 possible only in a 
good, strong light. ThcM diseases chiefly affect, not the 
nervous pathway behind the retina and in the course of 
the optic nerve, but the perceptive layer itself, the special- 
ized epithelium, whether they originate in the retina or 
are secondary to disease of the choroid. In syphilitic 
choroiditis or in the active stage of simple choroiditis, in 

'A brief snrvey of the must tmpnrtunli disturbiuiceB in tlie field uf 
vision, tor clinioitina, pnuitiBiug physicians and stadents, fully deaeribad 
and illuBtrated, will be foand in my AHgenantlUhf Vnttrrkhluiigstafeln. 
HsKDtis Heft v.. Brcslau, 1B93. 

'Mote correctly, " photnptiiraeter," ^ the term photometer is applied 
to tostnimenta for mooaurlug the intBQBity of a source of light. 
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pigmentary degeneration, or in tlL'tachment of tlie retina, 
the liglit>Bcnse often diminirdie^ to a Immlredtli of the 
normal. The same is true in so-called idiojutliic night- 
Iilindne88 (nyctalopia), the cause of which is probably to 
he sought in the retina, but is not well understoftd. 

Forster'B photometer consists of an oblong Wx (30 cm. 
long, 22 em. wide, and 17 cm. high), i>aintea black on the 
inside. One of the short sides is pierced by two aight- 
holcs for the patient's eyes, and a third opening, through 
which the interior is illuminated by a standard candle 
enclosed in a case. The size of the o|)euing can be regu- 
lated hy means of a shutter aud screw. On the opposite 
Bide of the box are a number of vertical black lines of 
varying thickness on a white background, on which the 
light can be thrown with varying intensity by the aid of 
the shutter. The sniaMer the opening, and consequently 
the lesB the amount of light needed to recognize the ver- 
tical lines, the liettcr the light-sense. The size of the 
opening is road off on a Bcafe and the light-sense com- 
puted from it. If, for example, a patient requires an 
opening 10 times as large as suffices for a normal eye 
to diistinguixh the marks, his light-sense is 10 times less, 
or y^ of the normal. 

It is an essential condition of trustworthy results tliat 
the patient's eyes be thoroughly rested and accustomed to 
the dim light. He should therefore be in a dark room 
at leaflt ten minutes before the examination is begun. 

II. Testing the Color-sense. 

It has lieen found that among men fi-oni 4 to 5 percent, 
arc w)lor-!ilinil, althongli among women the [>ercentage is 
almost swTo. As the most usual form is red-green color- 
blindness, which disqualiiics a man for service as a sailor 
or raitroa<l employee, it is necessary to test with scien- 
tific aocnnwiy the power of pecceiving color. Many color- 
blind persona have learned by practice to conceal their 
infirmity, aud are able to name any given color correctly 
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witliuut really seeing it; hence certain precautions are 
needful in uakiug an accurate test uf tne color-sense. 
It', for example, a culor-blind person is given a red and 
a green object he will, as a rule, be able to distinguish 
between them by the diif'erence in the amount of light 
they reflect; but if the confusion-colors are added he will 
find it very difficult, if not impossible, to pick out the 
required color. Ah red and green appear to a color- 
blind person like shades of gray, yellow, and blue, he 
is apt to confuse them with thdse shades. The follow- 
ing methods of examination are employed : 

1. A large number of variously colored skeins, about 
as lai^ as the little finger, are pre])ared, compri.Hing the 
colors of the spectrum and numerous shadesof gray, brown, 
and rose. The yarns being heaped up before the subject 
in a confused mass, a light-green test-skein is first laid 
down beside them in good daylight, on a colorless back- 
ground (such as a black table). If the subject under ex- 
amination ie blind for red and green he will choose some 
confusion-colors [/. c, with or without the greens — grays, 
drabs, stone-colors, fawns, pinks, yellows]. Next a rose 
skein is laid on the fable : A person with red^reen blind- 
ness will now choose blue shades, because he does not see 
the re<] in the rose skein ; while one who is blind for blue 
and yellow will choose re<i skeins, liecause he does not see 
the blue in the rose. This method was first proposed by 
Seebeek and more fully develnjwd hv Holmgren ; but it 
fails to detect many c;i.s4?s of color-blindness in individuals 
who have trainetl themselves to recognize colors. 

2. The so-called tiiifiuc-paj/ef coiih-ast-test may be used. 
If a black or gray letter, on a colored background, is 
covered with tissiie-])aper, it appears to have the comple- 
tnental color of the background ; green, for example, if the 
background is bright red. The greenish tint, however, is 
very delicate and cannot be pei-ceived by a color-blind 
person, The thickness of the tissue-iMiper mu.st be ac- 
curately re-gulated, and none but an expert can be tru.sted 
t*i perform the test. [This test is not of ranch practical 



value. — Ed,] Pfliiger's tablets for the detection of color- 
blindness are oonstruct«(I on this priudple. 

3. Another method of detecting color-blindness consists 
in the use of colored figures on a colored backgrounff, con- 
fusion-colorB being used for both figures and background, 
and the shape of the figures obscured aa much us possible 
bj'a mosaic arrangement of dots, so that only the color can 
be plainly perceived. The dots forming the figures must 
be of the same color as the background. Stilling has 
utilized this method in his " pseuaoLsochromatic plates 
for the detection of color-blind u ess." The test is a delicate 
one and quite .simple in its application, so that it need not 
be performed by an export. By its aid we can detect any 
diminution in the color-sonae for a particular color, as well 
as total color-blindness. The plates also contain figures 
for the detection of persons who pretend color-blindness. 
They are to be commended for the accurate determination 
of disturbances of the color-sense. 



13. Examination for Disturbances of Mobility. 

In panilytiis of the eye-muscles the ordinary test of 
requinng the patient to look up and down and to either side 
is not sufficiently accurate, and must be supplemented by 
a careful study of the double images which occur. Ob- 
viously, if the left alxlucens, for instance, is i:ompletely 
paralyzed, it is easy enough to demonstrate that the left 
eye mils to move to the left when the patient is told to 
fix an object held in front of him and a little to the left 
side. In this case there wilt also be a deviation of the eye 
toward the nasal side, because the internal rectus prepon- 
derates (oonvei^nt squint) ; but if the paralysis is only 
partial, we must investigate the double images before we 
can make an accurate diagnosis, especially if, as fi-eqiiently 
happens, several muscles are involved. 

If the paralysis is recent, the patient usually consults an 
oculist for the diplopia and accompanying visual vertigo ; 
but as the paralysis progresses, the diplopia becomes lesa 
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noticeable, although it is possible even in old cases to 
detect its presence by usJDg suitable means — holding a 
red glass in front of the eye, or producing vertioa! diplo- 
pia with an appropriate prism. 

In order to understand the various forms of diplopia 
which occur in paralyses of the ocular rauacles it is only 
necessary to remember the origins and insertions of the 
external eye-muscles. The accompanying diagram (Fig. 
Al, which the student can at any time sketch for himself, 
will help to make the matter clear. 




The course of the recti muscles is easily remembered by 
bearing in mind that they all arise at the apex of the 
orbit, around the optic foi-araen, and are inserted into the 
sclera 7-8 mm. behind the sclerocorneal junction. The 
plane of the internal and external recti coincides with the 
horizontal meridian ; while the plane of the superior and 
inferior recti forms an acute angle \vith the vertical 
meridian of the globe, as their insertion is a little more 
temporal than their origin. 

The superior oblique for trochlear) al.so takes its origin 
at the optic foramen and proceeds forward parallel to, and 
a little above the internal rectus until it reaches the 
trochlea, or pulley of the Hiiperior obli([iie, from which 
point its direction, backward and outward, really begins. 
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Practically, therefore, it passes around the globe in that 
direction (backward, outward, and downward), bem-ath 
the superior rectus, and ia iniwrted behiud that muscle, 
near the horizontal meridian, and a little behiud the 
equator. 

The inferior oblique arises in front, on the inner floor 
of the orbit, opposite the lower extremity of the lachrymal 
crest of the laenrymal bone. It embraces the globe from 
below, in the same plane with the superior oblique, and ia 
inserted behind and above, on the outer aspect of the 
globe, between the insertion of the external rectus and the 
optic nerve. 

If we imagine a gigantic orbit with a globe of Bucli 
dimensions that we can juat encircle it with both arms, 
we can imitate the action of the recti muscles by taking a 
position to the nasal side of the optic-nerve entrance, at 
the point x on the diagram. By embracing the globe in 
a horizontal plane we should imitate the action of the in- 
ternal and external recti ; if, on the other hand, we were 
to embrace the globe in a vertical plane, we should imitate 
the action of the superior and inferior recti. Incidentally 
we should notice that the globe had a teiKlency to slip side- 
ways, as, from our position on one side, we should be 
holding it obliquely. 

To imitate the action of the obli([ue muscles we should 
have to fake our stand on the inner portion of the orbit, 
in front, at the point a; a; in the diagram, and grasp the 
globe in a direction fn>m before outward and backward, so 
that our hands would almost meet on the outer and pos- 
terior portion. 

If we further imagine this gigantic eye to be easily 
movable about its axis we shall obtain a clear idea of the 
actions of the various muscles by turning it in 
tion with our hands, as described. If we imagine our- 
selves, with our hands on the insertions of the mnsclea, 
turning the globe from the three points mentioned, we 
note the following effects: 

In the first position, with our arms embracing the globe 
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in the horizontal meridian, we simply turn it to and fro, 
the cornea moving from one canthua to the other in a hori- 
zontal plane. If we imitate the action of the superior and 
inferior recti, we note that when we tilt the globe upward 
the cornea doea not move directly upward, but, owing to 
our somewhat nasal position, slightly inward as well, and 
the upper extremity of the vertical meridian ia inclined 
slightly inward (toward the nose). If, on the other hand, 
we exert a downward pull with the arm which represents 
the inferior rectus, the globe is rotat^wl downward, the 
cornea is drawn slightly inward, ami the lower extremity 
of the vertical meridian is brought nearer the center of 
the eye — i. e,, inclined inward (toward the nose). 

If we imitate the action of the oblique muscles (from 
the position x x), the eye being in the primary position, 
the pull of the superior oblique gives the cornea an out- 
ward and downward direction, becauHe the globe is ele- 
vated behind ; and the pull of the inferior oblique gives 
the cornea an outward and upward direction, because the 
globe is depres.'ied behind. 

But if we suppose the eye to be looking outward 
(toward the temple) (compare Fig. A), so that the cornea 
is in the outer cantliua, we can readily appreciate that the 
oblique muscles will have an almost exclusively rotatory 
action, with very little elevation or depression. If, on the 
contrary, we suppose the eye to be turned inward (toward 
the nose) and looking directly at us, the oblique muscles 
will act almost exclusively as elevators or depressors. 

As to the direction in which tbe oblique muscles rotate 
the eyeball, the eflFect of the superior oblique is to incline 
the upper, that of the inferior oblique the lower, extremity 
of the vertical median inward. By rotation is meant 
turning of tlie eye about any axis running from before 
backward through the lobe. 

Returning once more to the superior and inferior recti, 
we can readily understand that this pair is also capable of 
rotating the eye when it is directed inward, but not as 
much as the oblique muscles. When the eye is directed 



L 



outward (towanl the temple), the superior and inferior 
recti act exclusively aa elevators or depressors. 

Evidently, then, we need only to know the course of 
the various rauscles in order to understand their actions 
and the position they give to the cornea. 

Tlie internal rectus is an adductor, the external an ab- 
ductor of the cornea. 

The superior rectus elevates the cornea and inclines the 
upper extremity of the vertical meridian inward when the 
eye ia in the primary position. 

Tlie inferior rectus depresses and slightly adducts the 
cornea and iuclinea the lower extremity of the vertical 
meridian inward when the eye is in the primary position, 

The superior oblique depresses and abducts the cornea 
(rotating it downward and outward) and inclines the upper 
extremity of the vertical meridian inward. 

The inferior oblique elevates and abducts the cornea 
(rotating it upward and outward) and inclines the lower 
extremity of the vertical meridian inward. 

To draw the cornea directly upward from the primary 
position, the superior rectus and inferior oblique must 
cooperate; to turn thegazedirectlydownward, the coopera- 
tion of the inferior rectus and superior oblique ia required ; 
while adduction and abduction from the primary iiosition 
are effected solely by the action of the internal rectus and 
external rectus respectively. 

Having now firmly fixed the actions of the muscles in 
our mind, we are ready to take up the analysis of the 
double images whi{;h ocour in paralysis. Let us again 
suppose the left external rectus (abducens) to be par- 
alyzed. If a test-object — a candle, for instance — is held 
iK'fore the patient in a dark room, in such a position 
that he must turn his eyes to the left in order to fix 
it without turning his head, he will tell us that he 
sees two images of the flame side by side on the same 
level. This may be explained as follows : The normal 
right eye fixes the flame correctly ; but the left eye can- 
not be turned to the left far enough for the image of 
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the flame to be formed on the fovea centralis (as in the 
right eye), and the image fails instead on a point of the 
retina a httle to the nasal side of the fovea centralis. An 
image formed to thenasat side nf the fovea centralis will 
be projected outward — i. e., to the temporal side of the 
visual line. It is situated in the visual field, on tlic tem- 
poral side of tlie fixation-point, tJie deviation toward the 
temple in the visual field being uroportioual to the devia- 
tion of the retinal image from the fovea centralis toward 
the nose. If the light is moved still further toward the 
left, the right eye will follow it ; while, on the other 
hand, only the retinal image of the left eye will move 
nasalward and ita false image correspondingly temporal- 
ward — ('. e., to the left. The false image (image of the 
affected eye) is so called because it is indistinct, for images 
formetl outsi<le the macula lutea are faint, becoming more 
and more indistinct as the periphery is approached. In 
tlie case before us the patient sees the image of tiie right 
eye in its proper place ; that of the left eye, on the con- 
trary, to the left or temporal side — there is homonymous 
or simple diplopia. 

If the candle is moved back toward the right on the 
same level, the two images begin to approach each other ; 
and when a point directly opposite, or slightly to the nasal 
side of the center of the eye has been reachra, the patient 
sees single, as he also does when looking still further to 
the right. It appears, therefore, that diplopia occurs 
only when the test-object is brought within the field of 
action of the palsied muscle; the error can be corrected 
by turning the head (instead of the eyes) to the left. 

In paralysis of the left external rectus abducens, which 
un<!er normal conditions controls the outward movement 
of the cornea, tlie fitlse image Hes to the left of the real 
image. For similar reasons, on the other hand, if the 
internal rectus of the loft eye is paralyzed, the false image 
is displaced to the right — in that case there is heterony- 
mous or crotwed diplopia. 

If the superior rectus is affected, the eye lags in eleva- 
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tioii and slightly in abduution, so that the riitiual iiujtge is 
formed below, and a little to the outer side of the fovea 
centralia. Heow! the image of the left or affected eye lies 
above, and a little to the inner side of that of the right or 
sound eye, ita upper extremity being inclined alightly in- 
ward from failure of the superior rectus to rotate the eye- 
ball. The absence of rotation becomes more marked as 
the eye ' is turned further inward, because the pull of the 
superior rectus is more oblique in addnction and therefore 
exercises a more pronounced torsi on -effect. If, on the 
contrary, the eye is turned outward, the torsion-effect of 
the muscle does not come into play at all, its only effect 
being to elevate the 'cornea, and the vertical distance be- 
tween the two images is therefore increased. Lateral sepa- 
ration of the images, which is not great, is most pronounced 
when the eye is in the primary position. 

If we were to investigate the double images in paralysis 
of the oblique muscles in the same way, we should arrive 
at the following general conclusion : The direction in 
which the false image separates from the true image 
always correspoadM to the direction in which the eye is 
moved by the affected muscle ; or, better : The image of 
the offetAed eye is always prcgected in the direotion toward 
which (if it were ahle to pa-form ita funoHon) the paralyzed 
muscle woiUd rotate the cornea ; and the image is inclined in 
the direction ioward which the affected musde in the sound 
state would incline the verticai vteridian. 

Let us take another example : Suppose the left superior 
oblique is paralyzed. Ita unaided action on the eye in the 
primary position is to rotate the cornea outward and down- 
ward and to tilt the upper end of the vertical meridian 
inward. This is precisely the direction toward which the 
im^e of the left eye is projected : it is found to the outer 
(temporal) side of, and below, the image of the right eye, 
with its upper end inclined inward, toward iha nose (com- 
pare Fig. B). The double images in paralysis of the 
superior oblique are, of c^>urse, found in the lower (wrtiitn 
of the field of fixation, since the muscle is a depressor of 
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tlie cornm, its depressing action being most marked when 
the eye is directed inward. Hence, when the light is held 
low and towanl the right, the vertical distance between the 
images is greater than it is when the eye is forced to turn 
outward and downward. When the eye is directed out- 
wanl and downward, the superior oblique rotates the ver- 
tical meridian inward ; hence the image of the left eye 
exhibits a greater nasal inclination above and the vertical 
separation is at the same time diminished. The image of 
the left eye therefore always remains to the left of that of 
the right ; in other words, there is homonymous diplopia, 
because the superior oblique is an abductor. 

In paralysis of the inferior oblique, which, when it nor- 
mally acts alone, rotates the cornea outward and upwani 
and tilts the upper extremity of the vertical meridian 
toward the temporal side, the image of the affected eye is 
found to the outer side and above its fellow, with a tem- 
poral inclination in its upper extremity. Again, the ver- 
tical separation of the double images is greatest when 
the eye is turned inward, and their obliquity moat 
pronounced when the eye is turned toward the temporal 
side. The double images are homonymous, and the 
diplopia must be sought in the upper portion of the 
field of fixation. 

In paralysis of the superior rectus, which normally 
rotates the cornea upward and inward and tilts the upper 
extremity of the vertical meridian toward the nose, the 
image of the affected eye is found above and some- 
what to the inner side of its fellow, with a slight nasal 
inclination above. In abduction the nasal inclination 
is diminished and the vertical separation of the images 
increased. 

In paralysis of the inferior rectus, which normally 
rotates the cornea downward and slightly inward and tilts 
the lower extremity of tlie vertical meridian toward the 
nose, the image of the affected eye is found l>elow and a 
little to the inner side of its fellow, witli a slight nasal 
inclination in the lower extremity. The nasal inclination 
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is diatiuct only wlien the gaze is directed inward ; it dimin- 
ishes when the eye la turned toward the temple, while the 
vertical separation of the images increases. 

To determine with certainty which of the two images 
belongs to the right and which t« the left eye, a red lens 
is held before one of them. The image of the eye that 
has the red lens before it appears red, while the other has 
its normal color. 

It ia essential to determine in which eye the paralysis 
exists, or whether both eyes are affected. This is deter- 
mined by the following rule: Titat image is false and be- 
longs to tfie diseased eye which travels away from Ike other 
image in approximately the same direction as t/utt in which 
the test-light is moved; for the hurrying onward of the 
image and the lagging of the eye from paralysis are 
correlated phenomena. 

If, for example, we find that the image of the left eye 
travels faster than that of the right in the same direction 
as the light when it is moved toward the left, tlie paralysis 
is in the left eye and the left external rectus (abducens) is 
paralvzed. If we now move the light toward the right — 
possibly in the examination of the same patient^ — and the 
image of the right eye travels faster than that of the left, 
we conclude that the right external rectus (abducens) is 
also paralyzed. 

If, when the light is raised, one of the double images 
also moves upward, and moreover still higher upward, we 
conclude that the higher the light is elevated this image, 
travelling in advance upward, belongs to the paralyzed 
eye, etc. 

In order to make an accurate analysis of the double 
images in a given case it'is essential that their positions 
should be indicated on a diagram— for example, like the 
one shown in Fig. B — which is intended to illustrate 
paralysis of the obiiciue muscles and of the fiuperit)r and 
inferior recti. For this ])nrpose a cross is constructed of 
two lines and the |)osition of the double images is sought 
for in nine places with the aid of the test-light and marked 



Beet. sup. links 
n \ \ I. 



\ 



I 



I 



I 



nasaZ 



2pUO€&li9f 



I 



V- -M-- 



I temporal 

-H 



7' 



I 



I 



I 



S3^%i tins qqQ 
Obi. in f links 



u 



I 



> 



rutsaZ 



^pjkWduidf 



I 



^iL......|L.....| 



temporal/ 



^oszni 



,1 I '. 

Fig. B. 



•a 



on the diagram as follows ; First, in the center, then above 
and bolow and right and left, corresponding to the cross, 
and then again right, and the left above and right and 
left btilow. It is better for the silicon to mark the posi- 
tions of the images as they are given him by the patient, 
who sita in front of him. Thus, the image of the left eye, 
which separates to the left in paralysis of the external 
rectus (abducens), is marked in the diagram to the right as 
tiie sui^eon stands facing the patient, etc. Sometimes the 
patient is asked to mark the positions of the double images 
himself; the appearance of the chart in that case ia quite 
different, the image of the left eye (in the example) 
appearing on the left side of the chart, instead of on the 
right. Hence it is necessary to know how the diagram 
was made, and it must never be neglected to mark which 
side is right and which left. If the surgeon records the 
positions of the images, r. (right) must be written in the 
upper left-hand corner ; if the patient does the marking, 
r. ia put in the upper right-hand corner. A glance at the 
position of the letters r. and /, in Fig. B informs us that 
the positions of the double images were recorded by the 
surgeon. 

Woinow^ has followed this mtthod in his tables 
showing the double images in paralyses of the eye- 
muscles ; these tables are much to be commended for 
purposes of diagnosis, especially in cases in which sev- 
eral muscles are involved. Woinow gives a number of 
examples of such multiple paralyses to facilitate their 
diagnosis. 

I have emphasized this matter of the different methods 
of recording the phenomena of diplopia t>ecause it is a 
frequent source of confusion to the beginner. 

When the paralysis has existed for some time it is often 
very difficult to mate a correct diagnosis, because the 
patients have learnt by practice to suppress one of the 
double images, Nevertheless they often complain of 



visual disturbances, because in certain rotations of the eye- 
ball the diplopia still confuses them. For tliis reason one 
must examine with especial care in these directioos, down 
and in, for example, in paralysis of the superior oblique ; 
and by holding a prism in the appropriate position in front 
of the eye the diplopia in such cases may be developed. 
Suppose there is an old paralysis of the left external 
rectus (abducens). The patient does not see double with 
a red glass, even in the region of diplopia (to the left 
of the median line) j but if a prism of about 10° is placed 
before the eye, with the base up or down, so as to pniduce 
vertical diplopia, he at once becomes conscious of a double 
image, because the image which has been displaced by the 
prism now appears in an unusual location on the retina 
and is at once perceived by the |)atient. A glass rod has 
been suggested for such cases by Maddox ; it may also be 
used for recent cases. Such a rod, or a series of rods, 
lying side by side and colored red, makes the flame of a 
candle appear like a long red line, which impresses itself 
more sharply on the patient's consciousness and brings 
out the exact position and obliquity of the double image. 
The study of the double images enables us ta dis- 
tinguish between paralytic and cojicomiiant stjuint. Con- 
comitant or ordinary squint depends upon not a paralysis, 
but an abnormal position of the eye which is not limited 
in its rotations. In convergent squint, for Instance, the 
power of adduction may be increased beyond the normal, 
the excess corresponding to the amount by which abduc- 
tion is diminished, resulting sometimes in the complete 
disappearance of the cornea in the inner cantlius during 
vigorous adduction. The eye does not lag behind its fel- 
low nor fail to accompany it-in all its movements ; always, 
however, maintaining the same abnormal position. The 
double images, if there be any at first, correspond to these 
conditions ; the distance between them remains constant in 
whatever direction the eye be turned, and in a short time 
the diplopia disappears altogether, as the scpiinting eye 
leams to suppress its image. 
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Detection of Malingerers. 

Examination for (Simulated) Amblyopia.— 

The detection of pretended itmblyojjia, or exaggeration 
of defective eyesight, iaa task requiring some skill on the 
part of the examiner. 

Aa -some responsibility attaches to the pe.rformance of 
the test, a review of the methods emjjloyed will not be 
amiss. Either to escape military ser\'ice, or, more fre- 
quently, to establish a claim for damages, the subject 
under examination attempts, by giving wrong answers, to 
make his eyesight appear worse than it really is. A 
claimant for damages exa^^rates the injury in the hope 
of obtaining more damages; the recruit wishes to escape 
fouBcription on account of defective eyesight ; the state- 
ments of hysterical patients are often proved to be incorrect- 
It 13 natural to suspect malingering if the result of the 
subjective examiuatiou fails to agree with the result ob- 
tained by objective tests — t. e., if function is claimed by 
the patient to be abnormal where nothing structurally ab- 
normal is found. But it must not be forgotten that con- 
genital amblyopia occurs with perfectly normal anatomic 
conditions. Unilateral or bilateral amblyopia is met with 
particularly in hypermetropic permins, with otherwise 
healthy eyes, and even appropriate lenses fail to effect 
any improvement. 

Complete blindness of both eyes is rarely simulated; 
but frequently blindness of one eye is. In the latter case 
the simulation is more easily exposed than if defective 
vision only is claimed for one or both eyes. If blind- 
ness of one eye is claimed, pupil-contraction to direct 
light-stimulus and the consenual contraction of the other 
eye (contraction of the pnpil of the other eye when light 
falls on the eye under examination) can be investigated 
with great care ; but there are rare cases of pupillary 
reaction to light in both eyes, although one of thpm ia ab- 
solutely sightless. On the other hand, a pupil may fail to 
contract on exposure to light, though vision is perfect, 
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because the iris is paralyzed or fixed by synechite. For 
these reasons it is better to adopt the following metliods : 

1. The patieDt is asked to read while a card is held 
vertically against the book in the median plane in such a 
way as to divide the page into two columns. If the sub- 
ject is i-eally blind of one eye he will read only the column 
opposite hi» Mound eye; but if he is pretending he ^vill 
read both columns. Sometimes a pencil or a ruler held 
against the page suffices fo convict the malingerer, for it 
does not disturb his reading ; while if he were really blind 
of one eye he would leave out the words covered by the 
pencil. An experienced malingerer often betraya himsulf 
at the very beginning of the examination by rapidly 
closing the eye he claims to be blind, in order to get his 
bearings. The examiner should be constantly on the look- 
out for this maneuver, whatever method bo used. 

2. The subject is taken into a dark room and a lighted 
candle is slowly moved from the .sound eye toward its 
fellow. If the patient perceives the light after it has 
become hidden from the sound eye by the intervening 
bridge of the nose— as seen by the shadow cast by the 
latter — it is proof that he sees it with the eye he claims 
to be blind, This method often fails to expose a clever 
cheat. 

3. The tests performed with prisms are more trust- 
worthy in their results; they have been the means of 
exposing many frauds. If a prism is held, with the base 
toward the temple, before a person with normal vision, and 
he is asked to fix a test-object, u.snally the flame of a can- 
dle, a slight movement of adduction will be observed in 
the eye behind the prism. It ia the natural result of the 
effort to achieve single vision ; for the prism produces lat- 
eral diplopia which is immediately and without difBculty 
overcome by adduction. The imj)ulse to bring the double 
images together is so strong that llie test rarely fails. The 
prism must be placed before the supposedly blind eye, 
fThe same test, as pointed out by Priestley Smith and E, 
Jackson, may be used to detect feigned binocular blind- 



iiess : A lighted candle is placed before the subject in a 
dark room. He is not required to '* look " at the candle, 
being nominally blind ; but the candle ia placed about 
where he appears to be looking. A priam 6"-8° is then 
placed before one eye, its base, for example, toward the 
temple. If the patient sees, the eye will rotate inward, 
and when the pri^m i« removed, a movement of " recov- 
ery" outward will take place. — Ed.] 

Another plan is to place the prism, base down, before 
the admittedly sound eye and ask the patient whether he 
sees one or two candles. If both eyes are sound, the 
image of the eye boliind the prism ia above that of its 
fellow. If, therefore, the subject acknowledges that he 
sees two images it is a proof that both eyes are sound. 
As many malingerers, however, are aware that admission 
of binocular vision would expose them, the teat must oo- 
casionally be varied by producing diplopia in the admit- 
tedly sound eye. For this purpose a strong prism (about 
15°), ivith the base up, is gradually carried up from 
below in front of the eye. As soon as the lower half of 
the pupil is covered by the edge of the prism diplopia 
begins, because those rays which have passed through the 
prism are refracted, while the others enter the pupil di- 
rectly. By covering .the other eye we convince the sub- 
ject that it is possible to see double with one eye. Now 
the "supposedly blind eye is uncovered and the prism at 
the same time carried a little higher, bo as to cover the 
entire pupil. If the subject again acknowledges binocular 
vision, it is evident that he is malingering, and the visoal 
acuity of the pretended blind eye may even be tested with 
a type-card without his suspecting it. The higher of the 
two images in the case described eorresiwnds to the sup- 
posedly blind eye. A naked prism is the best for this 
test. 

4. A high convex glass of about 6 D is placed before 
the sound eye, which is thereby rendered (artificially) 
niyojiic and cannot read fine print at a gre.iter "iistance 
than about 17 cm. The book is first held within that dis- 
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tance, and then gradually moved further away. If the act 
of reading ia found to be possible at a distance greater 
thaii 17 cm., it must have been performed by the other 
eye. 

Detection is somewhat more difficult when defective 
vision only is pretended, or when, as is frequently done in 
suits for damages, an attempt is made to exa^erate an 
existing defect, as when a subject with a visual acuity of 
4 claims to possess only ^. In such cases it should be 
burne in mind that malingerers, as wo have already pointed 
out, are very apt to give contradictory auswers wlien tlie 
test for visual acuity is applied at different distances. 
[Any refractive error should be corrected by objective 
methods and tests for acuity of sight made with the proper 
lenses, — Ed.] The cleverest malingerer will find it diffi- 
cult always to pick ont the letters which correspond to his 
true visual acuity, if the distance of the type-card is rap- 
idly changed, or if he is asked to read the test-letters in a 
mirror. Besides, he will show an inclination to stop at 
the end of a line and claim that he cannot read any letters 
in the following line, whereas really, if all the letters, even 
the most difficult ones, in .one line are read without diffi- 
culty, one or two of the easiest letters in the following 
line can always be made out. As we liave said before, 
this should at least excite a suspicion of malingering. 

Another plan is to exclude the admittedly sound eye 
fn)m vision, without the patient's knowledge, by placing 
an appropriate lens before it, as described under 4. With 
the type-card some distance off, lenses of successively 
higher degrees of concavity are placed before the sound 
eye ; with the weaker glasses the eye is still able to see the 
distant type-card; as soon, however, as a lens of about 10 
D is used, distant vision is impossible. If reading is still 
performed it must be by the other eye, which was claimed 
to be blind. The acuteness of vision of the supposedly 
blind eye can thus be measured at the same time, 

A very useful device for the detection of expert malin- 
gerers ia the stereoscope, especially as constructed and 
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equipped witli plates by M. Burcliardt.' By this mctliod, 
which I have practiaed for many yrairn, tlic cleverest 
malingerers can be exposed and tnL>ir true visual acuity 
ascertainetl. The stereoscopic plates are so arranged that 
the subject tinder examination is quite uuable to tell with 
which eye he is reading the test-letters. 

To ascertain the true 'condition of affairs when an 
already existing defect liaa been aggravated by an acci- 
dental injury, a complete examination is usually needful. 
The method of the erect image furnishes the most trust- 
worthy information as to the effects of corneal opacities or 
cataract on the visual acuity. The fact that a distinct in- 
verted image is obtained does not necessarily prove that 
vision is good, for it may be obtained in cases in which 
vision is considerably impaired by astigmatism, due to 
corneal opacities, or by a partial cataract. The visual 
acuity must, therefore, be judged solely by the distinct- 
ness of the erect image. 



DISEASES OF THE LACHRYMAL APPARATUS. 

The source of the lachrymal secretion, the lachrymal 
gland, which is situated in the upper outer angle of the 
orbit, close to the orbital margin, is rarely attacked by 
disease (inflanimalion, carcinoma, sarcoma, adenoma, etc.). 
On the other hand, the sui^eon'e skill and patience are 
often invoked for the relief of disturbances in the drain- 
age-system, usually in the form of stenoses. 

Biceasive flow of tears (epiphora) is rarely due 
primarilyto malposition of the inferior punctunilachrymale 
(from eversion or ectropion of the lower lid). In most 
oases daeryosfenosin is the basic evil, the obstruction some- 
times occurring as high up as the canaliculi. Not infre- 
quently occlusion of the lower canaliculus is caused by 
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traumatism. If the lower lid ia torn at the inner canthus 
by a blow with tlie fist or a stick, the lower canaliculus is 
usually dividetl. In rare cases epiphora is due to the 
presence of a concretion, usually a mass of fungus, in the 
lower canaliculus ; but in the great majority of cases the 
primary cause is a sineture in the Utohryinonaaal duct, which 
forms the commuDication between the lachrymal sac and 
the inferior meatus of the nose. 

Thelaehrymalsac, to the nasal side of the inner canthus, 
lies partially embedded in a groove of the lachrymal bone 
(fossa sacci lacrimalis), which is bridged over in front by 
the internal palpebral ligament. This structure can be 
brought plainly into view as a tense, horizontal band by 
drawing the eyelid outward, toward the temple. 

The lac hrynio nasal duct is lodged within a bony canal, 
the narrowest portion of which corresponds to the opening 
of the lachrymal sac into the duct; this point is therefore 
the most frequent seat of stricture. Stricture or occlusion 
also occurs in the lower extremity of the canal, being 
caused by swelling of the mucous membrane either of the 
nose (usually temporary) or of the duct itself, In order 
to understand the occurrence of obstructions in the drain- 
age-system, which are particularly common in the early 
stages of the disease and arc often only temporary, it 
must be remembered that the lael 117 mo nasal duct (like the 
inferior meatus of the nose) contains a venous plexus re- 
sembling cellular tissue, which from its great liability to 
congestion is very apt to produce a temporary occlusion. 
This also explains the excessive flow of tears in coryza. 
Unlike the lachrymal sac, the nasal duct is surrounded by 
bone and cannot expand when the secretion accumulates 
in excess, so that swelling of its vascular lining rapidly pro- 
duces a stenosis which may eventually become permanent. 

For these reasons catarrh of the lachrymonasal duct 
usually forms the first stage of a long and tedious process 
which may drag on for years. The catarrhal condition 
either originates in the nose and extends into the nasal 
duct, or it begins in the lachrymal sac and spreads down- 
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Plate 1. 

DacryooyBtlUa.— Thu repion of thn left lachrymal sac buigea 
tlicru aru iuQituitiiatiou aud paiu uu pruBSUrc; tbe adjaceiit portions of 
tiiii liil aru edematoiin. A aligiit fluctuation is fdC at the Bpi:x uf the 
tumor. A tear is seeu in tlie furrow ruuning Truiu the iuuet catithns 
tfiward tlie HWolling. Tlici pfttiout, wiio in 57 ysurs iiid, has lieen in the 
habit uf cxpiesaing the uncus and pua in the sac at regular iutcryala for 
tbit past flfteeu yeais, luflaiumatiou began a week ugu. Subsequeut 
i^iurao: Rupture of the aliscees outward, witliuut furmatiuii uf a fistula. 

ward. Tlie aggravation of the epiphora which is observed 
to follow a fresh attack of nasal catarrh speaks for the 
first view ; while, ou the other hand, it happens not in- 
frequently that the lachrymal sac is filled with a mncons 
aeeretioD when there is no obstruction in tiic duct and the 
contents of the sac can be expressed throngh it into the 
nose. But the chief factor in the etiology of epiphora is 
hereditary 'prediapositioii. [This observation is not in ac- 
cord with the Editor's experience, although no doubt 
heredity plays a prt.] The family history must be care- 
fully investigatea. Most patients are reluctant to admit 
any hereditary taint, and prefer to give a " cold " as the 
cause of their trouble, just as they do for so many other 
diseases. Arrested or defective development of the bones 
of the skull, especially of the nose and adjacent parts, may 
possibly constitute a predi.sposing condition. Thus, ste- 
nosis of the lachrymal canal is sometimes met with in sub- 
jects with jlat Tiosen or asymmetric facial development. 
If we consider, however, that clijldren are less subject to 
the complaint than adults, in spite of the fact that they 
have smaller ducts aud suffer more frequently from coryza, 
we are forced to the conclusion that something else besides 
mechanical conditions is responsible, probably a natural 
predisposition favoring the growth of pathogenic fungi 
in the lachrymal sac and lachrymoiiasal anct. Such a pr&- 
diaposition is simply an individual peculiarity, which, like 
other dispositions, may be inherited. 

That the lachrymal aac in often the abode of tlie most yirulent patbo- 
geniu germa in oiii: of tht parliost discoveries of ibe bacteriologic stndr 
uf tJlB eye. Whetber tho prescuce uf these fuugi la the uause or tho 
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effect of the catarrhal condition is still an open quevStion. feut if we con- 
sider that suppuration of the eyeball occasionally follows an operation 
for cataract, even when the lachrymal sac contained practically no secre- 
tion, showing [in the most unpleasant manner] that such noxious germs 
must have been originally present in the sac, we shall incline to the 
opinion that the germs are primary, not secondary, to the catarrh. These 
fungus-colonies reveal their presence in other ways, for I cannot conceive 
how a simple catarrh should be able to occlude the nasal duct in places, 
narrow as it is, while it is quite easy to understand that the mucous 
membrane could be eroded and made to ulcerate by the action of germs 
and the toxin they produce, leading eventually to strictures and adhe- 
sions. 

The infectious nature of the contents of the lachrymal 
sac in epiphora is further proved by the fact that the 
slightest injuries are followed by suppuration and by the 
occurrence, in most cases, of conjunctivitis and blepharitis. 
In itself the epiphora is hardly serious enough to induce 
either the surgeon or the patient to undertake treatment ; 
but the complications that are likely to follow are of 
such grave significance that treatment is imperatively 
demanded. 

Epiphora is always the first symptom to appear. The 
lachrymal fluid is increased in quantity and accumulates in 
the palpebral fissure without overflowing, or it overflows 
and necessitates constant wiping of the eyes. The condi- 
tion is aggravated by exposure to wind, smoke, or dust. In 
addition to the inconvenience caused by the constant 
necessity of drying tlie eyes, there is the more serious dis- 
turbance to vision, because the accumulated fluid forms a 
layer over the cornea which acts as an incorrect refracting 
medium through which the optical image appears distorted, 
esi)ecially when the gaze is directed downward. When 
both eyes are affected the visual disturbance is particu- 
larly troublesome. 

In spite of all these inconveniences the patient very 
often neglects his condition, especially if he knows what 
an unpleasant treatment is before him, so that the second- 
ary results of dacryostenosis rarely fail to appear. On 
the other hand, there are extraordinary cases in which a 
stenosis occasions but little inconvenience, and is, in fact, 
overlooked until accidentally discovered by the intro- 

6 



EXTERNAL DISEASES OF THE ETE. 

Plate a. 

DadyocyaUUs wltli Bnptnre of tbe AbeceBs throusli tbe sun. — 

Tbe leilneaB uud swolliug in the rogiou of tlic lachrrmul sac have abated 
somewhat, bat the nppur lid still axhibitB some inHamuaturf cdc^tno. 
Thti puticut is 64 yeurs old; he has beuu troubled for some tiiiit! with 
epiphora of the right eye. On Hay 1. 18^, a. few drops of fluid were 
iigected into the nasal duet, auil it was found thut pornieability whs not 
etitliely loat. Inflamiaatlon set iu on May 10, and tivo days later tbe 
abscess ruptured and pus was discharged, after whiuh the iuOammution 
subsided without tbe formaCiou of a fistula. On May SO another attempt 
was mode to inject a few drops of bichtorid solution into the nasal duct, 
and proved successful. 8iuce then the probe was used for some time, 
and liually a style was left in poaitiou. 

duction of a, syringe, prepai-atory to an operation for 
cataract, for instance. In most cases, however, epiphora 
is present from the beginning and is soon followed by 
conjunctivitis and blepharitis. The patient wakes np in 
the morning to find his eyelids glued together ; the eye 
grows more and more sensitive to smoke and dust, and 
"conjunctival congestion occasionally makes its appearance. 
The itching and burning of the inflamed palpebral mar- 
gins from eczema cause the patient intense annoyance, and 
deformity someiimes results. If the cornea is abraded in 
the slightest degree and the lachrymal sac contains infe&- 
tiousmaterial,hyj>opyon-keratitis may develop and threaten 
the patient's eyesight. This happens because as soon a^ 
the normal outflow of the lachrymal fluid is interfered 
with, the pathogenic germs readily tind their way into the 
conjunctival sac and set up Huppuratiou. 

The active interchange of germs which has been ex- 
I>erimentally proven to take place between the conjunctiva 
and the palpebral margin explains why the process so 
frequently extends to the lids, which, in addition, offer 
many snug recesses for the growtli of bacteria in their 
numerous glands and gland-ducts. It may be that the 
growth of the microorganisms is further facilitated by the 
constant irrigation of the parts. Many patients are driven 
to consult the sut^on by intenw inflammation of the lach- 
rymal sac and its contents. 



c 



DISEASES OF TBE LACSBTMAL APPARATUS. 83 

T By some process which is not well understood the in- 
fectious material finds its way from the lachrymal sac into 
the surrounding tissues and sets up an intense phlegmonous 
infiammation resembling erysipelas, for which it is some- 
times mistaken. The skin is very much inflamed, in places 
edematous (on the lids), and very tender to the touch (see 
Plates 1 and 2) ; but the lachrymal sac can be distinctly 
felt at the center of the inflammatory area ; and as the 
disease progresses, the lachrymal abscess ruptures and a 
purulent secretion is discharged. Sometimes the abscess 
points from 1 to 2 cm. below the internal palpebral liga- 
ment, instead of at the position of the sac. This so-called 
dacryocystitis nearly always involves the surrounding 
tissues as well as the sac itself; the permeability of the 
laclirj'monasa! duct may persist in spite of the iufiam- 
matory process, the intensity of which depends more on 
the presence of infectious material and its entrance into 
the surrounding tissue, than on the degree of stricture, 
although the condition is always preceded by more or less 
epiphora and obstruction of the duct. 

If, as is usually, but not invariably, the case, the abscess 
ruptures through the skin (Plate 2), a lachrymal fistula 
may be formed (Plate 3). Fortimately this is a compara- 
tively rare occurrence, from which it may be argned that 
the accumulation of pus is probably more marked in the 
tissues surrounding the sac than in the sac itself. 

Quite often the fistulous opening in the abscess, after 
dischai^ing pus for a time, closes of its own accord and 
the inflammation disappears ivithont leaving a trace. If 
a lachrymal fistula is formed, it usually persists as a very 
fine opening which eventually exudes pure lachrymal fluid 
(Plate 3). If the condition has lasted"a long time, chronic 
distention of the lachrymal sac (ectasia) is sometimes as- 
sociated with the fistula. [Ijachrj-mal fistula may be mis- 
taken for a buccal fistula below the mai^in of the orbit. 
—Ed.] 

Ectasia of the lachrymal sac (also called mucocele, 
lachrymal tumor) may develop in the later stages of the 
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Plate 3- 

Lacbrymal FiEtnla on tHe Rlgbt Slda ; EctaslB of the Lachrymal 
Sac on the Left: Bilateral EplcanthuB.— A t(air-iirc>iii6aeeii at thaopen- 
iui" of Ihi' HstMla uii the liglit. On t)ie left aide the fiatuloua opening 
does nut i:stend as far as <liu aac, Tiie URlit eye BbowB some ciliary 
Coni^BStiDD, duo to a Blight degree or keratitis (not viaiblo iu tlic picture}. 
Patient, a mau, SB years old, lias been tconbled with watering of the 
eyesnincehta thirteenth year. In 1884 he was admitted to the cliuic for 
dacryocysti tia on the left aide; the sac was incised and a pmlio paased, 
bat the flow of pna could not be arrested. At the time a scar was no- 
ticed on the right side, wliere he hud been treated for dncryoeyatltia 
before, in some other clinic. At present, impermeable stricture of the 
nasst duct on both aides. On June IS, 1897, boCli lachrymal aacx vera 
extirpated. 



procesa, witli or without the formation of a iiistula. It is 
at once recognized by noting that the normal depression 
at the nasal side of ttie inner canthus has disappeared or 
has given place to more or less prominence (Plate 3), and 
by the absence of inflammation in the skin. Pressure 
upon the swollen sac expresses the contents, consisting of 
viscid, glairy mucus or a mucopurulent mixture, through 
the canaliculi or into the nose ; many patients themselves 
discover this metliod of obtaining relief. There is always 
danger that the ectasia may turn into a dacryocystitis. 

When the accumulation of mucopus in tlie lachrymal sac 
is very great, dacn/ocysiitis bleimorfueica results. This is 
really nothing but the result of an active purulent catarrh 
of the mucous membrane of the lachrymal sac. It often 
leads to inflammation of the conjunctival sac, the eyelids, 
and possibly even of the cornea, not to mention the lach- 
rymal sac itself and its surroundings. The catarrhal se- 
cretion is mucous or pnrulent, depending on the kind of 
microoi^niiims present in the fvic. 

A catarrhal condition once eatablislied in the lachrymal 
sac, even though the secretion be only mucous and the 
na.sal duct not obstructetl, epiphora still persij-t-i because 
the opening from the sac into the duct is stopped up with 
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r Diagnoeis. — In the dia,gDosis the following points must 
« borne in mind : 

Simple epiphora may be due to a nervoua disturbance or 
to abnormal irritability of the nasal mucous membrane 
[and to refractive error and insnfliciency of convergence or 
to exophora. — ^Ed.], 

An abnormal accnmulation of fluid in the lachrymal 
eac is detected by pressing on the sac with the finger in 
an outward direction, from the nose towai-d the eye. 

In order tn ascertain whether the epiphora is caused by 
a stricture in the naaal duct, a few drops of liquid are in- 
jected into the lower canaliculus. The lower canaliculus 
is chosen because it is somewhat wider than the upper and 
admits the nozzle of the syringe more easily. SometimcB 
the canaliculus has to be dilated with a blunt probe (or a 
straightened hairpin) before the syringe can be intro- 
duced. The nozzle of the syringe should not be larger 
than that of an Anel syringe, or about 0.7 ram, in diame- 
ter. A Pravaz syringe, made entirely of glass, including 
the nozzle, and holding 2 grams, is the best for the pur- 
pose. I consider the use of an ordinary syringe, whether 
the piat^)u be made of leather or asbestos, inadmissible, 
even for the nasal duet, on account of the extreme diffi- 
culty of sterilizing it and the consequent danger of infect- 
ing the canal. As a rule, the same syringe is used for 
everybody, whether the stenosis is aseptic or not. 

As the injection of a neutral fluid (0.8 per cent, saline 
solution) is practically painless, it may be performed in all 
cases without risk of deterring the patient from continu- 
ing the treatment, as frequently happens if a probe is 
introduced for purposes of diagnosis. 

If the fluid is slowly injected into the lower canaliculus 
in this way, while the head is bent slightly forward, it will 
pass ont through the corresponding nostril, if the duct is 
patulous. If 'the patient is lying down, as is the case 
sometimes In the examination of children, the liquid 
trickles into the tliroat and the act of swallowing an- 
nounces the permeability of the duct. If the lumen is 
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only partially occluded, part of the liquid flows back 
thmngli the upper canaliculus; if occluBion is complete, 
the entire dose is forced out in a fine stream. 

In the diagnosis of ^ phlegmonous inflammation it is to 
be remembered that two other diseases present similar 
clinical pictures : 

1. Fu^-unde is not uneoraraon in the region of the lach- 
rymal sac, and is readily distinguislied by the fact that it 
is never preceded by epiphora, and by the permeability 
of the nasal duct, although some difficulty may be expe- 
rienced in introducing the syringe on account of swelling 
about the punctum laclirymale. 

2. Alveolar absdenH may very closely simulate a dacryo- 
cystitia. Suppuration at the root of a tooth, especially the 
upper canine, sometimes produces an abscess in the region 
of the lachrymal sac, which may rupture in the same spot 
as a true lachrymal abscess. If an alveolar abscess exists, 
the upper alveolar border on the corresponding side is 
swollen and tender to the touch. [A track of suppura- 
tion leading to the anterior frontal or ethmoidal cells and 
opening just above the inner canthal ligament may be 
mistaken for chronic lachrymonasal disease. — Ed.] 

Krom erysipelaK the affection is easily distinguishe<t if 
the tenderness on pressure and swelling of the lachrymal 
sac are considered. 

The differential diagnosis from tubercular or syphilitic 
inflammatory processes in the bones about the sac and 
nasal duet is somewhat more difficult. The general habit 
must be taken into account, glandular swelling at the 
maxillary angle looked for, and the condition of the bone 
ascertained by means of a sound. If it is learnt that a 
probe has already been introduced, especially during the 
inflammatory stage of the process, the possibility of injury 
to the bone must be considered. The bone does not 
become inflamed spontaneously in simple stenosis, ev' 
wheu followed by dacryocystitis. 

Finally, we may mention that caririnoTna and mrcoma 
of the upper maxillary bone sometimes encroach on the 
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r^ion of the lachrymal sac and produce a swelling which 
bears some resemblance to a phlegmon. The fatal error 
of mistaking a malignant growth for an affection of the 
lachrymal sac can be avoided by noting the diffuse swell- 
ing below the sac and the permeability of the nasal duct, 
and by ol>3erving that there is leas sensitiveness to press- 
ure than in phlegmonous affwjtions. [A cyst in front of 
the lachrymal sac (prelachrymal cyst) or a solid growth in 
the s^me region may simidate dacryocystitis. Prelach- 
rymal abscess also occurs, and may result in a fistula in 
front of, but not communicating with, the lachrymal sac. 
—Ed.] 

A distended lachrymal sac, without inflammation (Plate 
3), is sometimes mistaken for a dermoid cyst of the orbit 
(Plate 21 and Fig. C) or an oateomn of the ethmoid bone 
(Fig. D). We shall return to this subject in the section 
devoted to diseases of the orbit. 

Prognosis. — The prognosis in dacryostenosis is always 
grave, as even apparently mild cases often refuse to heal. 
Not that simple epiphora or the associated conjunctivitis 
and blepharitis, troublesome though they be, are to be 
feared ; the gravity of the disease lies in the danger to the 
cornea and hence to the eyesight. In three-fourths of all 
the cases of hypopyon-keratitis, which works such havoc 
in the entire visual apparatus, the corneal infection is pri- 
marily caused by au obstruction in the iachrymonasal 
canal. 

The prospect of recovery is brightest when the proper 
treatment has l>een apjilied from the beginning of the 
malady and there are no false passages made by previous 
unskilful use of the probe. Under the most skilful treat- 
ment the result will depend on the duration of the disease, 
the condition of the contents of the sac, and the number 
and permeability of the strictures. If the sac has once 
lost its elasticity through excessive distention, there is small 
hope of checking the epiphora, even if the nasal duct is 
clear, for the drain ing-mechanism is irremediably injured. 
A normal sac acta like a pump by forcing the fluid into 



KinaHiil duct; itw anterior wall ia drawn fiir- 
ward during closure of the lid by tlie action of the orbieu- 
laHe palpebrarum, to which the internal lateral ligament 
is attached, and when the muscle relaxes the wall returns 
to its original position by virtue of its own elasticity, ex- 
pressing the contents of the sac into the canal. This 
maneuver is impossilile when the anterior wall is perma- 
nently distended. 

The prognosis is on the whole favorable in certuin cases 
of obstruction in infante, which are due to deticient com- 
munication between the lachrymal canal and tiie nasal duct, 
and disappear when continuity is established. The anom- 
aly usually disappears of its own accord in a few weeks, 
even when a considerable d^ree of purulent catarrh has 
deve1o[>cd in the lachrymal sac, provided the condition is 
not aggravated by the introduction of a probe. 

Treatment. — The treatment of the diseases of the lach- 
rymal apparatus that have been described has two main 
objects : 1 . Removal of the obstruction in the duct ; 2. 
Removal of the germs which cause the morbid secretion in 
the lachrymal passages. 

In many cases a cure is effected by merely complying 
with the second indication, treatment being directed solely 
against the catarrh of the sac and duct. There are cases 
in which the permeability of the duet is not entirely lost, 
and the obstruction produced by swelling and accumula- 
tions of mucus is only temjiorary. In such cases — they 
are usually of recent origin — simple irrigation with an 
antiseptic fluid answers every purpose, as a rule. From 5 
to 10 c.c. of a disinfectant or astringent solution are in- 
jected with a so-called glas.s syringe every day, or every 
tew days. A 1 : 5000 solution of mercuric chlorid (even 
1 : 1000 is very well borne) is recommended as a disin- 
fectant; for an astringent-, a 1 per cent, solution of silver 
nitrate or a weak zinc solution is used. 

In every case the catarrh and swelling in the nasal 

cavities must receive appropriate treatment (nasal douche, 

terization, eie..). 1 have seen cases of epiphora perma- 



nently cured by cauterizatinn iu the nose, which had 
stubbornly resisted treatment with probes. 

If the obHtruotion is due to syphilitic processes in the 
nose, ulcerations, etc., general antisyphilitic treatment must 
be inaugurated at one*. 

The injections should lie kept up for some time, even if 
the fluid at first fails to pass into the nose, as a few repeti- 
tions of the procedure sometimes suffice to remove the ob- 
struction. The lachrymal sac must always be thoniughly 
washed at the very outset, especially if a probe is to be 
introduced into the canal for the purpose of removing a 
stricture, in order to avoid aggravating the condition by 
scattering the germs contained in the sac when the probe 
is passed. 

In many cases the use of probes to remove the strictures 
is unavoidable. But in my opinion (other specialists may 
differ with me on this point) the use of a probe is to be 
recommended only in recent cases, where it can be intro- 
duced without much difficulty. If the strictures are nu- 
merous and offer so much resistance that a considerable 
effort is needed to effect an entrance, especially if the aae 
is already distended, it is better to s]>are the patients the 
hardship of the procedure, which even cocain cannot 
render painless. Their description of the "horrors" of 
the operation may deter many others from subjecting 
themselves to the treatment, who then put off the dreaded 
interview with the surgeon until driven to it by the vei^' 
complications which make the treatment hopeless, if 
some permeability still exists, and a few drops of a 5 per 
cent, solution of cocain can be injected into the duct, the 
introduction of a probe is not very painful, and its use in 
such cases is to be recommended ; but if the stricture is 
impermeable, cocain is of little use, since it fails to reach 
the desired spot. 

The following suggestions, based on a large experience 
in the use of the probe, may not be unwelcome : 

It is much better to introduce the probe through the 
upper canaliculus, because, when the instrument is raised 
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to the vertical position, aa it must be in order to glide iuto 
the duct, tlie distortion is less severe than in the louver 
canalicnlis. This distortion sometimea has the disagree- 
able effect of obliterating the opening of the canaliculus 
into the mc, making it absolutely impossible to pass the 
probe into the sac ; anci when afterward the upper canali- 
oulua is incised in order to continue the treatment, its 
opening is also found to be obliterated, or soon becomes 
so. The upjier canaliculus is not much harder to split 
than the lower one. If the operator experiences the least 
difficulty in this part of the operation, he would better give 
up the treatment altogether ; for the proper introduction 
of a probe is a far more delicate matter, and should only 
be attempted by a practised hand, or it docs more hai-m 
than good. In my opinion the introduction of a probe 
requires the skill of a specialist and is quite as difficult as 
any of the larger operations on the eye. 

The maneuver will undoubtedly be attended ivith less 
pain and better results, if a few days are allowed to elapse 
after the slitting of the canaliculus, the incision Iwing pre- 
vented from hiyiling. The following rules must not Ije 
neglected on any account : Tlie probe used at the first trial 
should not be smaller than Bowman's No. 3 or 4 ; the.'* 
two sizes, in fact, suffice for the entire treatment. Before 
raisingthe instrument to the vertical position, preparatory 
to pusliing it into the duct, the operator should make sure 
that the point is in contact with the anterior wall of the 
sac ; he aetermmes this by the increased resistance of the 
bone. Strong pressure should never be used. When 
further advance becomes impossible, the instrument should 
be left in place a quarter of an hour, and further attempts 

Estponed until the next uSajuie, two or three days later. 
this way it is often possible to gain a little ground at 
each successive trial, without using undue forcer until 
finally permeability is established at the third or fourth 
visit. To make sure that the probe lias really entered the 
nose, a few drops of liquid arc then injected with a 
de Wecker's cannula-syringe, with which the canal should 
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be irrigated at every subsequent introduction of the probe. 
The syringe is provided with a bulb, and in using it 
the contents (1 : 5000 mercuric chloride) are gradually 
squeezed out as the syringe is withdrawn. If the probe 
cannot be passed or withdrawn without using force, it is 
better, in my opinion, to abandon the treatment with 
probes, which, it is true, is quite feasible, but mostly does 
not furnish permanent cures, because the strictures con- 
stantly form anew and the hardships of the treatment are 
out of all proportion to the results obtained. If, after one 
or two trials, the liquid injected with the syringe pre- 
paratory to aiiother attem]jt with the probe fails to pass 
into the nose, the treatment with sounds is best abandoned. 
Whether self-retaining sounds or s^'les will then furnish 
better residtj* remains to be seen. I have never seen any 
permanent good results in such cases; the original state 
of afi^irs never failed to return after their removal. 

If the lachrymal sac is the source of the secretion in 
these old cases, it is best to extirpate it. If it contains 
but little secretion, it may be cleansed as well as possible 
by repeated injections and then disinfected, after which 
the canaliculi are to be closed by electrolysis (with a 
platinum wire). 

If the sac is much distended, extirpation is indicated at 
once, as in that case even permeability of the duet, if it 
could be established, would not check the excessive flow 
nor obviate the danger to the cornea. 

For new-born infants the treatment should be limited to 
r^Tilar evacuation of the sac by pressure with the finger 
until communication with the nose is established; this 
may take several weeks. In addition a J per cent, zinc 
solution is dropped into the eye onee a day, for the pur- 
posing of controlling the conjunctival catarrh. 

I am Bware that m7 Tiens an the tri'atniHnt ot eye-Hiseases diSet 
from those usually sdvHiiced, partifiiilarty in tho limited lielil accorded to 
tha ofle of probes. These views are the result i)f twenty years' careriil 
absorvatlon or patients and » study of their subsequent liistory. Bu- 
Ckuso a patifnt baa stopped tnniing for treatment Is norenaon to aseame 
that he IB cured. In reanieaBOB the passing of probea, if perfoimed. with. 
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the proper luchnic and as genliy as possible, is often followed hy good, 
IK'i'iiiaiieiit resulta. It U for old cases that I wish Co combat tbu ruutino 
H|ip]iuitiuu of Cbis therapeutic method. Gnu of my patients, ou whom 
1 perl'^iriDcd extirpation of the sac ou both aides, later had a probe passed 
by a tulltague who knew nothiDg of tbe operation. The patient had 
ciinsulteci him for a different eye*troub!e, and as the eye, of course, 
watered a good deal, a probe was immediately introduced and forced 
through in spite of the resistance eucountered. 

[While the Editor agrees with the atithiir as t« the 
necessity of avoiding the indiscriminate use of probesj as 
to the value of antiseptic irrigation of tlie lachrymonsBal 
canal and the paramount importance of intrana^ treat- 
ment, he regard.^ his views on lachrymal treatment In 
general as too pessimistic. It should be remembered that 
distinguished authorities — e. g., Theobald and Snell — re- 
gard many failures to cure lachrymal disease as due to 
inadequate size of the probes, and atlvocate probes 3-4 
mm. in diameter.] 



DISEASES OF THE EYELIDS. 
I, Inflamm&tlons. 

The skin of the eyelids is suliject to the Bame diseases 
as the skin covering the rest of the body. The cj'clida 
alone may be affected, or the eye-affcction may simply 
form ])art of a general process involving other portions of 
the body. Acute diseases, such as erysipelas, herpes 
zoster, variola, furuncle, anthrax, etc., are met with, as 
well as chronic processes, among which eczema in its 
various forms and weborrliea deserve special mention. 

Brysipelas and herpes poster of the lids are occa- 
sionally mistaken one for the other ; a careful inspection, 
however, at once reveals the real nature of the disease. 
In herpes zoster the inflamed area is confined to one side 
of the face (Plate 20), because the skin-lesion is caused by 
disease of the trigeminus, and therefore corresponds to the 
area supplied by that nerve. The first branch is most fre- 
quently attacked, the second much less frequently, and the 
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thirtl very rart-ly, if ever. If tlio first branch of the nerve 
is dii^eased, the eruptiuii appears on the forehead, as far as 
the median line, on the npper ]id and its immediate snr- 
roundiags, on the side of the nose (corresponding to the 
distribution of the nasociliary nerve), and on that part of 
the hairy scalp supplied by the nerve. Id erysipelas the 
eruption is, of course, not confined within such limits. 
Moreover, the vesicles in erysiiielas are large, while in 
herpes zoster they are small and coalesce in iMtches, cor- 
responding to the terminal distributions of the nerves. 
They at first contain a clear fluid which later becomes 
purulent, and in a short time they dry up and form scabs. 
From admixture with hemoglobin the scabs are usually of 
a dark-brown or black color (Plate 20}, giving the disea.se 
its characteristic appearance which lasts for several days. 
The edges of these scabs are indented, in accordance with 
the irregular patches of vesicles from which they are 
formed, and have been described as resembling a geograph- 
ical map. The same irregularity of outline character- 
izes the scars, which are slightly depressed (at first red, 
later becoming white), and remain visible for years, show- 
ing that the corium is involved in the vesicular eruption, 
which is not the case in erysipelas or herpes febrilis. 

Herpes zoster ophthalmicus, like herpes zoster in other 
parts of the body (e. g., in the area supplied by the inter- 
costal nerves, so-called "rose-girdle"), is further charac- 
terized by the occurrence of severe neuralgic pains, both 
before and during the eruptive stage, and even during the 
period of convalescence, many patients complaining of 
iwiin in the region supplied by the affected ner\e for 
weeks after subsidence of the eruption. In many cases, 
on the other hand, there is anesthesia of the affected area 
during convalescence. The morbid process quite fre- 
quently involves the cornea ; we shall speak of this again 
in the section devoted to inflamniations of the cvjrnea. 

The treatment of the skiu-lcsion in herpes zoster con- 
sistB in fostering the healing of the scabs; for this pur- 
pose eitlior a dusting-[)o\vdur, consisting of white zinc oxid 
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and rice-starch, or vaseliii, may be used. For the relief 
of the neuralgia the uninterrupted current of electricity has 
been advocated. 

Sczema occupies a prominent place among diseases of 
the eyelids. 

The dry form, eczema aqaartiosum, attacks the surface of 
the lids and contiguous areas. The skin is rough oud 
somewhat inflamed ; the patient complains of itching. A 
speedy cure is usually cifected with oil of cade (which 
must not be allowed to enter the eye) or with 5 per cent. 
ichthyol-oiutment. 

The moist or vesicular variety 1^ much more common, 
both on the surface of the lids and particularly on the 
ciliary margiu, where it leads to the disease called bl^ka- 
rltu! ulcerosa. Eczema on the surface of the lids is usually 
associatfd with the same disease on adjoining areas, the 
hairy acalp, the ears, et«. ; the treatment consists, in clean- 
liness and the application of Hebra's ointment. 

Blepharitis eczemalosa often occurs in combination with 
this process, although it also occurs independently, and in 
that casie is apt to be very refractory. It is also observed 
secondary to conjunctival catarrh or to keratitis, from 
maceration of the lids by the conjunctival secretion or the 
excessive flow of tears ; and, finally, it is met with as a 
concomitant to a form of eczema which, as we shall see 
later, frequently attacks the conjunctiva and cornea in 
scrofulous and anemic subjects. Children are particularly 
liable to this trilogy, and frequently aflord us an oppor- 
tunity of observing the shimltaTieatts occurrence of the 
process on the lids, the coujiinctiva, and the cornea, asso- 
ciated often with eczema of the nose, mouth, ears, and 
hairy scalp. It would appear, therefore, as Horner no 
doubt correctly thinks, that dinicaUy at least there is a 
connection between these three different manifestations of 
eczema (blepharitis, amjunctivitis, and keratitis eczema- 
tosa), although we still lack anatomic or bacteriologic 
proof of their identity. Upon closer inspection we ob- 
serve that the individual vesicles possess a c/rcw/oj- outline 






and sonn produce ulcers of varying deptb, which on the 
cutaneous surface of the lids become covered with acabs, 
while, i)f course, on the conjunctival mucous membrane 
and on the coruea no such scab-formation can take place. 

Marginal eczema prasents various clinical pictures, ac- 
mrding to the type and intensity of the process. Solitary, 
fiat, round pustules, of a yellowish color, may be scattered 
among the tufts of matted cilia, or pierced by a single 
cilium {Plate 4, b) ; or the yellow pustules are replaced by 
the well-known eczema-scabs, removal of which with the 
cilium-forceps reveals the small round ulcer beneath, with 
the discharge of a few drops of thin pus. The ulcers 
sometimes form a continuous series, or several of them 
coalesce. If they penetrate to the deeper layers of the 
oorium, as a result of suppuration, the roots of the cilia 
are destroyed and the characteristic gaps in the eydashea 
appear (Plates 4, 6 ; 6, a ; and 23, b). In severe types of 
pustular eczema, such as occur in children of marked scrof- 
ulous habit or after measles, the four lids may become 
involved. The surface of the lids becomes edematous, 
the edges thickened and Inflamed, and the entire palpebral 
margin is covered with crusts, through which the tufts of 
matted cilia are seen projecting. On careful inspection of 
the upper lid small pustules, still covered with epidermis, 
may be seen underneath the crusts. When the latter are 
removed, part of the cilia usually come away with them, 
exposing the moist and bleeding surface of the palpebral 
margin covered with deep ulcers. 

If the inflammatory process is protracted, the cilia drop 
out in ever-increasing numbers or become misplacetl in- 
ward by the cicatricial contractions which follow the 
healing of the ulcers, and cause abrasions on the cornea 
(fAehiasin). The palpebral mai^n becomes permanently 
thickened and a squamous form of eczema continues for 
some time to torment and disfigure the patient. Eventually 
either entropion or ectropion may result : the former in 
consequence of the cicatricial contractions on the inner 
surface of the lid-margins j the latter on account of the 
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Plate 4. 

a. Papular sypMllde (from Mrafek, Atlai o/ Sgphilia and the Venereal 
IHiieaars, Pliite S3). 

h. Blepharitis eciematosa, associated with slight ei'zetuatuuB keratitis 
(whence the ciliiiry cotigestioul and eezoma of the luir. Tlie patient, 
who had beeu auCTering for some lime frnm inHnmmatury eczema of tbe 
oyc9!, had earrings pat in fals ears, with the sole result, that the ears also 
became eczemateua and tbe lobe iuflamed. About the middle of the 
lower lid there is a gap in the lashes from a previou9 attack of eczetna ; 
on tbo upper lid receQb eczematoos ntcera are eeen. 



cicatrization which is ultimately brought about on the 
outer surface by the incessant maceration. In the case of 
the lower lid the development of ectropion in alao fostered 
by the mechanical drawing down of the mat^in when the 
eye ia wiped. 

The eczema which followaadacryostenosis may, in view 
of its etiohjgy, be classed as a special form. Chronic con- 
junctival catarrh from any cause usually leads to tJie 
development of marginal eczema in the end. 

From a clinical point of view eczema of the lids should 
be classed with diseases due to dirt, especially in children. 
A few chronic cases may perhaps be explained on the 
theory of natural predisposition. In other cases the dis- 
ease is fostered by a debilitated condition of the oi^nism, 
in children especially by scrofula, anemia, and acute dis- 
eases like measles, whooping-cough, etc. 

The diagnosis iu marginal eczema presents no great 
difficulties; the differential diagnosis from squamous 
blepharitis or seborrhea of the lids will Ije discussed in 
the section devoted to that disea.<!e. The prognosis in 
acute cases is correspondingly favorable; in chronic 
eczema among adults, which is, on the whole, a rarer oc- 
currence, it is less favorable. 

The treatment should be both general and local, based 
on a careful consideration of the etinlogic conditions. 
ScnipulmiB cleanliness and general supporting remedies 
are the first requisites. The local treatment is directed 
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principally toward the removal of such causal conditions 
as dacryostenosis and conjunctival catarrh. 

Eczema in contiguous areas must also be subjected to 
vigorous treatment. The scabs are to be first softened 
with Hebra's or with white precipitate ointment, 1 per 
cent., in the form of a plaster, and then removed. The 
exposed ulcers are then covered with the same ointment or 
painted with a 2 per cent, solution of silver nitrate, or 
even touched lightly with the mitigated stick. The cau- 
terization-scab must not be disturbed, and when it comes 
away of its own accord the application is repeated, and so 
on until no more ulcers appear. 

Children should have their eyes bandaged after the 
ointment has been applied, to prevent rubbing with the 
hands. Compresses steeped in bichlorid solution have 
been recommended to keep the parts perfectly clean, par- 
ticularly if eczema of the cornea is present. A 1 : 5000 
solution is used. In a very few individuals a bichlorid 
dressing induces eczema; if so, it is at once detected; in^ 
all other cases this form of wet dressing does not produce 
eczema. 

Extraction of the cilia is to be recommended only in 
chronic eczema in adults, and should be followed by an 
application of tincture of iodin to the palpebral margin ; 
the tincture must not be allowed to enter the conjunctival 
sac. The same remedy is employed in all cases of chronic 
thickening and inflammation of the palpebral margins. If 
the moist form changes into the stjuamous variety, oil of 
cade is substituted for tincture of iodin. 

Seborrhea of the palpebral margins (Horner), also 
known as Hquamons blepharitisj is an affection which is 
often confounded with eczema. Tlie differential diagnosis 
is not difficult, if the following points arc borne in mind : 

Marginal seborrhea very often follows in the wake of 
similar disease in the liairy scalp, characterized by falling 
out of the hair, the formation of dry scales, and a fatty 
secretion. The laslies gradually droj) out, the itcln'ng be- 
comes intense, and the patient is finally driven to qqvvsxsJ^ 
7 
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Plate 5. 

UelbomlBii or Internal liordeoluiii iu the temporal tbird of the right 
upgierlid, of four days' duration. Mild conjunotiva] catarrh baaeiiatiAtoi 
some time, hence the conjanctivai congEBtiou. Coarse; Spoutaneous 
eTacaBtion of puB through the cnnjunctiVB, Treutmuiit of catarrh 
andertakcn to prevent recurreucc of the iuBamuiatory priKxas in tho lid. 



a doctor when his eyes have become more and more sen- 
sitive to radiating heat and can nu longer stand the strain 
of continuous use, especially if, as ol^en happens, conjunc- 
tival catarrh and hordeolum add their quota to his discom- 
forts. The inflamed and, in chronic cases, thickened 
margins exhihit the cardinal symptom of the disease: 
Scales, appearing either as a fine white powder among the 
cilia, or of a more pronounced branny character, in rare 
cases mixed with a fatty secretion to form larger scabE, 
presenting a certain likeness to the crust« in eczema ; but 
on removal of the scabs with the cilium-forceps no ulcers 
are found on the skin, which is red and smooth and cov- 
ered witli thin epidermis. The cilia also are characteristic 
in this disease : the longer the process has lasted the 
shorter, thinner, and more Bjtarsely distributed will be the 
eyelashes, robbing the eye of its chief ornament. The 
inflamed and thickened margins take on a deeper red at 
each fresh irritation or e^ngestion, aild the eyelashes are 
ultimately reduced to a thinly scattered row of almost color- 
lees hairs. In eeifcma we have normally developed cilia 
alternating with areas entirely denuded of hair; in sebor- 
rhea, on tJie contrary, the cilia are uniformly sparse and 
poorly develojied, showing that we have to deal with a 
skin-disease which directs its attacks princijially against 
the hair-follicles. 

Herflity jilays an important r6le in thin form of blepha- 
ritis. The disease often begins in youth, and many people 
suffer from it all their lives. Although we have, as yet, 
no proof that the disease is due to a microiirganism, there 
are niiiny wasons for thinking that it is contagious. 

DiagnoBis. — In addition to eczema, phthiriasis — i. e.. 
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(he presence of lice amoiifj the eyelashes — may be mis- 
taken tor this affection. The parasites usually belong to 
the variety phthirjus inguinalis, or crab-louse; head-lice 
rarely attack this region. The disease may be mistuken 
for molhiscuni coiitagiosum (Plate 6, i) if the nodules are 
small and the examination has been very superficial. 

Prognoais. — The disease is a serious one. Not only is 
the eye disfigured and its usefulness impaired ; but If the 
cilia are lost, tbe conjunctival catarrh which ensues is apt 
to resist all treatment, and may in the course of years pro- 
duce ectropion, which, in turn, brings on disease of the 
cornea and other more serious complications. The disease 
can only be cured iu youth. In later life the evil may 
be palliated or temporarily checked ; but it recurs as 
soou as the conditions arc favorable: radiated heat, nights 
work, etc. 

The treatment should match the disease in stubborn- 
ness. Other hairy parts of the botly, if the seat of sebor- 
rhea, must be treated with lotions of: Carbol, 5 per cent. ; 
Bulph. preoip., 2 jier cent., mixed with equal parts of alco- 
h(»l and ean de Cologne, or with sulphur ointment. The 
eyes must be thoroughly cleansed every morning with a 
fine linen cloth, after having been carefully rubbed the 
night before with an ointment consisting of turpeth min- 
eral (Iwiaic mercuric sulphate), or 
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The ointment is to be applied immediately before goiug to 
sleep. Salves which tend to become rancid only aggravate 
tbe evil. In winter the eyes should be washed with warm 
water. This treatment must be prescribed for several 
months from the very outset. In chronic cases tincture 
of iodin may be used with advantage, [An excellent 
ointment fur i«|namous blepharitis is one rouijiosei! of 3 
per cent, of milk of sulphur and 3 gee tent. *i'i \»!a*«w&. 
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a. EcxematOUB blepharitis of long stundinc, ho tiiiC ua ouo side 

b. HaUUBcimi coutasioaimi oad external hordeolum iu a eirl, 17 years 
old. Tim uniformly HQiuti uodulea ore most numerous in thu regiuQ of 
the eyoB ; a few isolated ansa am also seen an the rest of the face aud on 
the upper part of the body ; but they have uot aa yot spread to tlie lower 
portions. The nodules ahoir tbe characteristic central opening ordepres- 
stoD. The exterual hoideolum iFhicb is seen on tbe lower lid, a little to 
tbe nasal side of the contet, is merely an accidental complication. 

The scales shoul<l first be removed with a 5 per cent. boIh- 
tion of chloral (Gradle) or with a solution of sodium 
bicarlMjnate, Psuienstecner'H ointment (yellow oxid of 
mercury) is useful in ulcerated and eczematoiis bleph- 
aritis, as is also aristol ointment. In all cases of bleph- 
aritis an essentia] part of the treatment is the thorough 
correction of any existing refractive error. This alone 
will suffice to cure many mild cases. — Ed.] 

The various glands in the lids frequently become the 
sesit of inflammation. We have two varieties to deal 
with : I. About 600 sebaceous glands, which accfimpany 
the cilia on both tlie upper and the lower margins, the so- 
called glands of Zeiss; 2. The long, acinous Meibomian 
glands, which lie closely packed in tlie tarsus, in i)erpen- 
dicular lines to the pal|}ebral margin. They are prac- 
tically enlai^ed sebaceous glands, ojiening on the free 
border of the lid and by their oily secretion preventing 
the tears overflowing, 

Hordeoltiin. — Suppuration of a sebaceous gland leads 
to the formation of the well-known stye or externa!, horde- 
olum (Plate f), 6, lower lid, to nni^l siile of center) ; while 
the same process in one or more Meibomian glands pro- 
duces the so-called inttrnal hordeolum, a much more sertoua 
disturbance, the inflammation being more extensive and 
the pain pniportionately greater. The reilness and swell- 
ing of surrounding parts are so great as to simulate the 
picture of erysipelas or ophthalmic blennorrhea. The lid§ 
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and tlic conjunctivffi may ])€ edematoiie, esiieeially if the 
purulent focus is situate*! near the outer caiithus. This is 
easily found hy palpating the inflamed lid, as it is ex- 
tremely painful ; eometimefl it corresponds with a small 
yellow pustule on the margin of the lid. It marks the 
opening oi' the duct of the inflamed Meibomian gland or 
glands. If the patient can t)ear the discomforts of the 
procedui-o, it is sometiineti possible to inspect the inner 
surface of the lid and note the accumulated pus shining 
through the conjunctiva. For tlie small abscesR which 
forms in a short time is more likely to rupture through 
the conjunctiva than through the skin. With the bursting 
of the abscess the pain and discomfort eeaae and the 
swelling subsides. 

Both the internal and the external hordeolum, but 
especially the latter, may recur for weeks or even months, 
first in one and then in another of the four palpebral mar- 
gins. The process is fostered by seborrhea and chronic 
conjunctival catarrh; but the first fundamental condition 
is the presence of pyogenic microori/animm. I once had 
occasion to observe how the introduction into the con- 
junctival sac of a virulent culture of staphylococcus 
aureus caused the occurrence of hordeola. 

There is every justification for classifying these two 
forms of gland-innammation, as well as chalazion (to be 
described), under the head of acne, as Homer has sug- 
gested. 

Neither variety of hordeolum produces permanent in- 
jury, and the treatment is quite simple. Active poul- 
ticing with liuseed-uieal is recommended, both to alleviate 
the suffering and to shorten the process by bringing the 
abscess to the point of spontaneous evacuation or incision. 
[Repeatedly applied compresses soaked in hot carbolized 
solution or in hot water containing 33 per cent, of fluid ex- 
tract of hamanielis is preferable. — Ed.] The knife should 
be used as soon as a distinct purulent iocns is seen through 
the conjunctiva, the incision being made from within, per- 
pendicular to the margin. 
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Plate 7. 

u yuuugman; (leTelopetl cturiiigti 
evHciiatioii reaultod in cure, 
a young woman ; dovoliiped 



a. Chalazion on tbe nppt-r 
last ivio niuutlis. Iiiuiaiou from withiu 

h. Hulllple chalailon, on the right eye ol 
gradually during tim lost six mantlis. 

c. The lower lid of tte same side, aeon from withiu Coiijunctiva 
bIiows proliferatioD lesembliDg granulation. Evacuation from within. 
Cure. 



To prevent the rpcurrence of hordeola I have fouud it 
advisable to proscribe a collyrium for several weeks aflter 
the siib.'iidence of the inflammation. This is composed 
as follows: Ziiic sulphate, 0.1 to 20.0 of a solution of 
sublimate, 1:5000 or 1:10,000. Seborrhea, if present, 
must be treated. 

From what has been said it is evident that chalazion 
and hordeolum are more or less related. In most cases 
the chalazion develops slowly, without giving rise to ia- 
flammatory symptoms; occasionally, however, its incep- 
tion or subsetpient course is attended with inflammation. 
The nodule in the course of weeks or months may attain 
the size of a pea or half a cherry (Plate 7, a) ; quite 
frequently it is multiple (Plate 7, A), in which case its 
favorite seat is in the upper lid. The skin is not inflamed 
at first, and, whether the growth be single or multiple, 
always moves with the shifting of the swelling, which is 
only movable with the tarsus. Tlae conjunctiva on the 
inner surface of the lid is red and swollen, and sometimes 
hypertrophied, as if it were the seat of granulations (Plate 
7, c). Tliia IS more particularly the case when the tumor 
is preparing to burst or has already done so. The enntents 
of the nodule are grayish and can often be seen through 
the walls. Anatomic examination shows that the tumor 
is situated within the tarsus, and therefore originates in 
one or more Meibomian glands. The contents consist of 
a soft, grayish-red mass of granulations, more or less 
liquid in the center. The walls of the tumor are formed 
by the dense connective tissue of the tarsus. Microscopic 
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examination reveals that the chalazion begins witli a pro- 
liferation of the epithelium in the acini of a Meibomian 
gland, the acini becoming surrounded by an ever-increas- 
ing inflammatory infiltration of the tarsus. As the 
glands are destroyed the small-cell infiltration increases 
and forms granulatton-tisi^ue, with a few giant cells, so 
that the entu'e growth comes to resemble a tubercular pro- 
liferation, although the process has nothing whatever to do 
with tuberculosis. On the contrary, this chronic inflam- 
mation of the Meibomian glands is probably due to another 
bacillus, which I found in several cases in small numbers. 
It was difficult to stain. Perhaps it is identical with that 
described later by Deyl. 

One argument in support of the specific nature of chala- 
zion is the fact that it is always preceded by mild, chronic 
catarrh of the conjunctiva, and that the formation of other 
chalazia is best prevented by cliecking the conjunctival 
catarrh by means of the preparation of zinc referred to in 
connection with hordeolum. We also know that chronic 
conjunctival catarrh favors the growth of pathogenic mi- 
crobes in the conjunctival sac. 

Chalazia must be removed as soon as they have attained 
a certain size; very small ones need no treatment. A 
lai^ conjunctival incision is made running vertically to 
the palpebral margin and tlie contents scraped out with a 
curet. The capsule is allowed to take care of itself, so 
that the swelling does not subside until one or. two weeks 
after the ojieration. If the operation is praperly per- 
formed, the tumoY will not recur. If the growth is nearer 
the skin and threat^^ns to burst, a horizontal incision may 
be made through the skin parallel to the lid-margin and 
the contents removed in that way. A chalazion must 
never be cauterized from the conjunctival side, as the 
resulting cicatrization leads to trichiasis and entropion. 
[The conjunctival hvperemia induced by eye-strain is a 
constant cause of chalazia and hordeola ; thercfiirc the 
necessity of correcting the refraction of the eye if it is 
anomalous. — Ed, j 
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Piste 8. 

BlepIiaxachalaBla OB. Both Bldea.— The patient ie 31 rears old; othelK 
wise quite well ; uo suf^r or albamiu iu the orine. The disease began 
eleven years ago; the eyes are much (lisflguTed hy the redness and 
strolling of the lids. Dilated veins are seeii in the iiiBain< 
this caiie, as in the last, there ia a suggestion of epicauthua, the akin of 
the apper lid being overlapped by the fold of epicantliUB, man 
right than on the left side. The results of operative removal 
gatist^ctory. Only a □airon' stiip of skin and orbicutaria was excised; 
tbe lower lip of the wouud WBa firmly attached to the uiiptr margin of 
tbo tarsus by means of eight suturea. 



a. Anomalies in the Shape and Position of the Eyelids. 

Congenital ptosis (Plate 9), or (ircinping of the upper 
lids, i'roiii jiiD'atysis or defcttive development of the leva- 
tor palpebne Hiiperioria, is usually bilateral, while the 
acquired form commonly occurs only on one side. Aft- 
quired ptosis often follows paralysis of the sympathetio, 
being directly caused hy paralysis of the involuntary 
Miiller's muscle, an accessory of the levator palpebrse. 
The condition is characterized by contravfed pupil and 
vasomotor paralysis on the affected side of the 
Ptosis dne to paralysis of the oculomotor nerve is more 
marked and the pupil of the affected eye is usually dilated. 

The congenital anomaly known as epicanihua (Plates 3 
and 9) consists of a crcsceutic fold of skin which sur- 
rounds and partially covers the internal canthus. The 
condition is normal in the Mongolian race and iu maoj^ 
new-born infants of the Caucasian race, gradually disa] 
pearing among the latter as the liridge of the nose is 
fully developefl. If the fold persists to adult age, it mi 
\n', removed by direct excision ; the practice of excising 
elliptical piece of skin from the bridge of the nose is 
unsatisfactory, in my opinion. 

Ptoxin adiponn (lipomatosis) and blepharocJia!a«ie {P]ate8 
8 and 9) are two congenital anomalies primarily due to 
defective nttaehnient of the integument to tbe upper 
margin of tlie tarsus and the tendon of the levator. 
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skin cannot be raised with the lid, and hangs down like a 
pouch over the palpebral margin, producing a marked 
deformity. According to Fuchs, the skin is very thin 
and slightly hyperemic. The two anomalies may be cor- 
rected by excising a portion of the redundant skin and 
attaching it by means of sutures to the upper margin of 
the tarsus (Hotz's operation). 

The foregoing anomalies are rare compared with the 
conditions termed ectropion and entropion. 

Ectropion (also called eve7\sion of the lid-margin when 
very slight) occurs in the lower lid when the skin and 
tarsus become relaxed — senile ectropion; or in consequence 
of cicatricial contraction of the skin after traumatism — 
cicatricial ectropion. The cicatricial form develops in 
caries of the orbital margin, after burns, scalds, ulcera- 
tions, etc., or through the gradual cicatrization attending 
the repeated excoriations and eczematous eruptions brought 
on by constant macenition and wiping of the eyes in 
dacryost^nosis and chronic catarrh. 

The paralytic form is produced by palsy of the facial 
nerve which supplies the orbicularis palpebrarum. Tlie 
lower lid only is everted, the upper lid being drawn up- 
ward by the preponderance of the levator and Miiller^s 
muscle. The direct result is lagophthahnoH, or inability to 
close the eye, especially during sleep, which is apt to pro- 
duce conjunctival catarrh. Another important form of 
lagophthalmos is due to protrusion oi the eye from 
tumors of the orbit and exophthalmic goiter. 

^Spastic ectropion is sometimes met with in young per- 
sons, due to abnormal contraction of the orbicularis palj)e- 
brarum. It is corrected by replacement and a suitiible 
bandage. 

The remaining varieties of ectropion demand surgical 
treatment, by means of which, above all things, the elonga- 
tion of the lid that is often present must be corrected by 
excising a wedge-shaj>ed portion of the tarsus and conjunc- 
tiva (after the method of Kuhnt or Dimmer's modification 
of his operation). If the ectropion is slight, Snellen's 
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Plate 9. 

BlepbarocIwlaaU In lbs Later Stasea : Oonsenital Plosli ; BeIcul- 
tbna. — The paticut, SG years old, is terribly disfigured by tlie maLkdy. 
It uiuld nut be deliiiiti^ly asverlaineil wliether tlie (itosia ima cotigeiiital. 
The ehamcterigtic wriuklea are seen ou the forehead. Tlie epicanthuB 
ia partly congi'iiital aud partly cauaud by tlie blepbaroclialasis ; deep, 
ugly looking pits are runcealed nader the folda. The skin of the apper 
lida is relaxed and bangs down in folds, I11 the upper portiou of the 
right npper lid a few vertiisl folds are seea. The same swelling of the 
lids, Bt<en iu tlie prect^ding caea, was foruierly prtvient. The malady 
began spontaneously with swelling and inSaiumatiun, when the patient 
wtks five years old. The rednesa and swelling gnulnally disappeared in 
bis thirteenth year and gave place to the iircseut condition. The 
resnlta of opentivc treatment were very tiatisractory. A larger piece of 
akin was cut away than iu the preceding case, mostly from the uaaal 
portion of the upper lid, for the purpose of correcting the epicanthus. 
In placiug the sutures the needle waa introduced through the lower 
margin of the wonnd, then thrnugli the upper margin of the tursus, and 
passed out through the tendon of the levater about 5 mm. higher np, 
and flnuUy tbroagh the apper margin of the wound. Eight stitiihes 
were put in on each side. The action of the lid was materially improved 
and the cosmic result excellent. 



suture fiiiffices ; the patient should be advised to wipe the 
eye frotn helow iipwanl. 

Entropion, especially of the lower lid,. may also be 
caused by spastic contractions of the muscnlar fibers. It 
ia seen most frequently in elderly people with relaxed eye- 
lids and small, deep-set, or deficient eyeballs, associated 
usually with blepliarospasin. The condition is usually 
temporary and can be corrected by simply drawing the 
skin away from the palpebral fissure and securing it with 
adhesive plaster or a Gatllard suture. 

Cicatncial enti'opian is a more serious injury and gener- 
ally requires operative treatment. Jt is caused by cica- 
tricial shortening of the conjunctiva after trachoma, diph- 
theritic conjunctivitis, burning or scalding of the conjunc- 
tiva, and not infrequently after excessive therapeutic 
cauterization. 

Symbhpharaii ia a cohesion between the eyelids and the 
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ball which sometimes develops as the result of burns and 
ulceration. 

Sometimes the free edges of the lids become adherent 
to each other, in which case the condition is called ankylo- 
blepharon. 

The term blepharophimosis is applied to a condition in 
which the palpebral fissure is apparently shortened by the 
passage of a vertical fold of skin over the outer canthus. 
The commissure is normal underneath the fold of skin, 
which can be made to disappear by outward traction wnth 
the finger. If the palpebral margins have actually grow^n 
together at the outer commissure, the condition is more 
correctly designated as ankyloblepharon. 

3. Injuries of the Eyelids. 

Injuries of the eyelids are very common. The skin 
in this region is loosely attached to the underlying tis- 
sues and very extensible, favoring the develoj)ment of 
severe subcutaneous hemorrhages which cause various dis- 
colorations, ranging from red to dark blue or black. The 
lids are swollen, particularly if there is subcutaneous em- 
physema, as in fractures or fissures of the orbital bones, 
which permit the escape of air from the nasal and other 
cavities (sinus frontalis, etc.). The thin, nasal wall of the 
orbit is particularly liable to fracture, es])eclally the crib- 
riform j)late of the ethmoid bone, and the esca})ing air dis- 
tends the lids so that they feel like an emphysematous 
lung. Sometimes there is protrusion of the eyeball. 
These symptoms, however, look more alarming than they 
really are and the patient usually escapes with nothing 
worse than a "black eye.'' A far greater significance 
attaches to the subcutaneous hemorrhages causcnl by fract- 
ure of the base of the skull (Plate 10). In this accident 
the blood sometimes is forced forward as far as the eye- 
lids, and the resulting ecchymosis in the lower part of 
the ocular conjunctiva and in the lower lid (rarely also in 
the upper) constitutes an important symptom. 
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Plate lo. 

SubcntaneouB Hemonlutge In tba tide altar Frautare of Uie Bass 
tbe BioU.— The lieniorrlmgB is nioro niurkeil in tha upiier tlian in the 
lower liii. whii;h is the oppuaite of wlmt is usually obHervud. I'atiEnt ia 
24 years old, male. Fonr days bc^fore, ho jumped from a moving mr and 
struck on tbo luLuk uf hia head. Hu vaa uucuuBcious twenty-funr hours 
and complsjued of beadache fDr a lung time aftemitrtl. No other lesion 
was fouud. Cured after a rest of several weeks, part of tbe time in bed. 
No permanent injuries. 



Permanent tajiirie.s may result from a cut severiug the 
upper lid or dividing one or the other lid in a vertical 
line, unless the woiiud is promptly and carefully autured. 
Especial care must be taken to bring the edges of the 
wound together accurately at the free Iwrder uf the lids. 
If the lower lid is torn at the inner canthus, permanent 
interruption of the lower canaliculua usually results in 
spite of the most careful application of sutures ; this has 
been referred to on p. 79. Fortunately, the upper canali- 
culus under ordinary conditions is able to carry off the 
lachrymal iluid. 

In powder-burns the particles of powder are best re- 
moved by burning with the electric cautery after the 
wound has hf^lt'd. 

4. Tumor5 of the Byellds. 

Benig;n Tumors. — XarUbefasma occurs in middle- 
aged persons, especially women, and occasionally reqiiirea 
operative treatment on account of the deformity. The 
patches are of a yellowish-brown color and slightly raised 
above the surrounding akin. Both eyes are usually af- 
fected, the (Mtches being symmetrically distributed above 
and below the inner canthus-. 

MoUitscum. roiitaffioaum, as its namo implies, 19 apt to 
spread over the body of the patient and infect those who 
come in contact with him. The papules are as large as a 
|)ea or a cherry, and appear in lai^e numbers, preferably 
on the lids and their surroundings. In proof of the con- 
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tagious nature of the disease I may state that I inoculated 
myself with it successfully about twelve years ago, that 
being one of the earliest successful inoculations on record. 
The growth, which was taken from the eyelid of a child, 
took six months to develop. Epidemics of the disease 
have been observed in schools. 

Milium^ or an occluded sebaceous gland, appears as a 
small elevation which is sometimes confounded with mol- 
luscum contagiosum in its first stages. The shallow cen- 
tral depression, however, through which the milky contents 
of the moUuscum can be expressed, is not seen in the mil- 
ium. With the microscope certain peculiar, shining, 
spherical bodies are found in mollusca which establish the 
diagnosis. 

Each nodule must be removed with the galvanocautery, 
curet, etc. 

Fibroma moUuscum, or molluscum simplex^ warts, and 
cutaneous corns are occasionally seen ; also angiomata, 
telangiectatic and cavernous tumors. The latter are usually 
congenital, and should be removed as early as possible. 

Maligfliaiit Tumors. — Carcinoma and sarcoma, the 
former preferably on the palpebral margin, the latter often 
melanotic, usually begin in the tarsus. 



DISEASES OF THE CONJUNCTIVA. 

A. CONFLUENT INFLAMMATIONS. 

I. Simple Catarrhal Conjunctivitis. 

We distinguish an acute and a chronic form. In acute 
conjunctivitis the inflammatory symptoms are more pro- 
nounced and the bulbar conjunctiva is involved, while 
catarrh, espe(*ially the chronic form, is usually limited to 
the ])alpebral conjunctiva. 

Tlie objective symptoms are : Abnormal secretion of 
mucus or pus, congestion, swelling of the mucous mem- 
brane producing a roughness in the tarsal conjunctiva^ 
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the formation of folds in the region of the fornix, and 
swelling of the semilunar fold and earimele, lu purulent 
catarrh there may be edema of the bulbar conjunctiva and 
the lids themselves are moi-e or leaa swollen. 

The lids are glued together in the morning ; the jiatient 
complains of burning and itching and a gritty feeling. 
Owing to a film of mucus on the cornea there is a tempo- 
rary haziness, which disappears as soon as the patient 
wipes his eyes. If the layer of mucus is very thin, the 
patient sees colored rings around the lamp (iridescent 
vision), as in glaucoma. Photophobia, blepharospasm, 
and pain are not marked as long as the cornea is not in- 
volved, so that the lids are more easily separated than is 
the case in corneal inflammations. Later in the course of 
chronic catarrh the lid-margina and the cornea may 
become inflamed, especially in elderly people, giving rise 
to the so-called marginal or catarrhal ulcer, or to purulent 
ulcers. 

Btiology. — A variety of pathogenic microotganisms 
are found in the conjunctival sac during catarrh. Among 
those which are known to produce conjunctivitis are : (1) 
the gonocociiue (see gonorrheal conjunctivitis!; (2) the 
pneumococeus of Frdnkel-Weichaelbavm, which causes a 
mild and not necessarily contagious form of catarrh, and 
is found oftcner in children than in adults;' (3) the krep- 
tococcua, which produces either sim|)le or pseiidomera- 
branous diphtheritic inflammation. AA'^liethor the slaphy- 
lococci which are often found in the conjunctival sac are 
capable of causing conjunctivitis or not, la still an open 
question. 

The following hamlli may give rise to conjunctivitis: 

(1) the diphikerilic 6n«//MN(seediphtheritic conjunctivitis) ; 

(2) the Kofh-Weehi' ba<nUu8, which under certain condi- 
tions sets up u severe, contagious inflammation in children 

' [There are a iinmber of observations on record, particnlftrly tlioai' of ■ 
Harold GilTord, which indicnte that pueamocDcciis-cotijunctivitiB may 
also ho au affection which ie diatinvtly eoutaglous, which attacks adullii, 
which passpa from one eye to another, and ntiich clinically \a dilEcnlt In 
dlOeiDiitiBte from Koeb-WcckB bocillOB conjUQctiTltiB.—Eii.] 



and 'adults [acute contagious conjuactivitis, vulgarly known 
as " pink eye," — Ed.] ; (3) the diplobaci/ius of Morax and 
Axeiijdd, the o<!casional cause of a slow, protracted form 
of conjunctivitis. [It ia not iuirequently found in stub- 
born cases of subacute conjunctivitis. — Ed.] 

As far as our present knowledge of simple catari'lial 
conjunctivitis goes, different bacilli may be found in 
clinically identical form.s; and, conversely, the same 
bacilli may give ri.se to different clinical appearances 
(Bach). 

Among other causes which produce, or at least aggra- 
vate, conjunctivitis may be named : Bad ventilation, dust, 
smoke, alcoholic abuse, blepharitis, dacryosteuosis, foreign 
bodies in the conjunctival sac, etc. 

DlagmoBis, — This is based on the symptoms described. 
Corneal complications may be detected by observing ciliary 
congestion and i (regularities in the surface of the mem- 
brane. 

PrognoBis. — This is excellent in young subjects, al- 
though in elderly people and in eases in which the exciting 
causes cannot be removed, the treatment may present some 
difficulties. 

Treatment. — ^This is primarily concerned with the re- 
moval of the exciting causes. Locally, astringent?, either 
ap|i1ied by the surgeon himself, or in the form of eye-drops 
or ointment entrusted to the patient. The mucous sur- 
faces may be jtainted with a 1 per cent, to 2 per cent, solu- 
tion of argentic nitrate according to the degree of purulent 
secretion. For a collyrium prestTibe zinc sulphate 0.05- 
O.I in 10.0 of distilled water, or 1 :I0,000 sublimate solu- 
tion ; the latter solution remains sterile longer. If the cor^ 
nea is not involved, lead acetate 0.1-0,2 in 10.0 of distilled 
water, or nng. amylo-glycerini (glycerituni amyli), may 
be useful ; but if the cornra is involved, incrusbitions of 
lead may follow its use and retard the healing of the cor- 
neal injury. In obstinate cases a variety of remedies must 
lie tried : Copper sulphate, tannin, alum (0.5 per cent.). 
Collyria are to be used once or twice a day ; ointments &.t<t 
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Plate II. 

a. Dermoid tninor iu a, child, aged 1 year. Tba growUi is congenital 
tuid is gruwing very sluwly. 

b. The Bame in a man. aged 21 yeara. The cliarooturistii: hairs, ofteii 
Buen in u dermoid tumor, are present. The tumor iu this cuse also has 
grown very iittle since birth. After removal a Bmall, gray spuC appoared 
on the oomea. 



applied once a day with a glass rod. Atropiii is quite 
imuecessary iinlesa there is a corneal complication. [Fre- 
quent cleansing of the conjunetival sacs with saturated 
boric-acid solution, or with boric acid and saline Bulution, 
is advanta^ous. If reaction is high, iced compresses are 
useful. Zinc is especially valuable iu diplobacillus con- 
j unc ti V i tia. — Ed.] 

a. Follicular Conjunctivitis. 

A chronic form of ciitarrii, characterized by the forma- 
tion of numerous granulations on the conjunctiva, more 
jrarticularly in the retrotarsal folds {Plate 14, «). The 
nodules appear singly or in rows, are of a pinkish-gray 
color, and vary in size from 1 to 3 mm. ; the lai^r ones 
are more or less transparent. 

The disease belongs to childhood and early adult life, 
and may run it? course without marked subjective syrap- 
tonis ; or the child may be troubled with blinking (nkii- 
ialio) and inability to continue at close work. As a rule, 
there is little or no secretion. 

DiagrnoBis. — Follicular conjunctivitis is often con- 
founded with trachoma ; but the distinction may be made 
by observing that the granulations are most uumerons in 
the lower retrotarsal fold, while in trachoma they are 
found chiefly in the upper curve of the fornix. 

PrognosiB, — Tlie disorder may run a slow and tedious 
ooiirrte ; or it may disappear without leaving a trace. 

Treatment. — Lead, cither as an ointment or in solution, 
IIS a coUyrium (Plumb, acet. 0.1-0.2 to 10.0, ikjuib dea- 
th or ung. amylo-glyceriui), [E.tcellent coUyria also 
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are : Boric-acid solution to which a few minims of alcohol 
to the ounce have been added, and boric acid in saturated 
solution ; applications of moderate astringents like tannin 
and glycerin (5 per cent.) are suitable ; but if tlie disease 
is stubborn, the follicles should be expressed with suitable 
forceps. — Ed.] 

3. Gonorrheal Conjunctivitis. 

Gonorrheal conjunctivitis is caused by infection of the 
conjunctival sac with Neisser^s gonococcus ; and, while it 
may occur at all ages, is most frequently seen in infants, 
in whom it is due to the entrance of genital secretion into 
the eye at the time of birth) or later to contact with the 
mother's soiled fingers. Later in life tHo genitalia (now 
and then also in very young girls who suffer from a viru- 
lent leukorrhea) or another eye similarly affected are the 
source of infection. Doctors and nurses are constantly 
exposed to infection from this source. 

The importance of this disease cannot be overrated ; it 
is the direct cause of blindness in one-third of all the 
cases, being surpassed in this respect only by small-j)ox in 
countries where vaccination is not sufficiently enforced. 
Most cases of blindness are caused by ophthalmia neona- 
torum , which, in spite of the higher standard of midwifery 
and more competent medical treatment of the present day, 
defies all efforts to eradicate it, because of the negligence 
on the part of the persons in attendance in not seeking 
medical assistance early enough, and because the disease is 
and always will be dangerous in spite of the improved 
methods of treatment. It is therefore much to be desired 
that the prophylactic measures advocated by Credo might 
meet with more general adoption, es])ecially in the quar- 
ters of the poor and thoughtless, who now furnish the 
great majority of virulent cases. 

Ophthahniay or hfeimorvha'(t ncovatoinim [conjunctivitis 
neonatorum], usually begins on the third day af'ter birth, 
with swelling and redness of the lids, and a dijicUvw^^o^^svv- 

8 
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Plate 13. 

Conorrlieal GaDjniLcClvlllB in the Kew-bom. 

sisting of blood and serum, which has been likened to 
bouillon. Both eyes are usually affected, one a little later 
than its fellow. The conjunctiva in the first stage is red 
and swollen, but smooth. Edema is usually absent in 
infants. 

After a few days the accretions become more purulent, 
the swelling of the lida diminishes, and the skin over the 
lida appears wrinkled ; the conjunctiva ia soft and puck- 
ered into folds, the color deepens to a tiark red, the sur&ce 
is rough and velvety, and longitudinal folds appear in tte 
region of the fornix. At this time thick, yellow pus ia 
secreted in large quantities and oozes out of the palpebral 
fissure (Plate 12) or collects in the folds of the conjuuc- 
tival cul-de-sac. 

During this second, or true gonorrheal stage, which 
may last for weeks, the cornea is in the greatest danger. 
The secretion, if not removed from the conjunctival aae, 
attacks the cornea ; at first a small, gray patch appears at^ 
or a little below, the center of the membrane ; it increases 
rapidly in size and is soon converted into a mippuraiing 
ulcer, which spreads over the entire surface and may lead 
to perforation. If perforation takes place, the sujipurative 
i)rocess invades the deeper tissues and gives rise to viru- 
lent inflammation in the anterior portion of the eye, or even 
to panopMhalmiiis. Sloughing of the entire cornea may 
easily lead to prolajise of the lens ; in smaller iwrforations 
there is more or less adhesion of the iris to tlie opening, 
and a dfi,phyloma may result. If the perforation is very 
small and centrally situated, the corneji may escape with a 
central maeula; but in this case the lens may suffer from 
the prolonged contact with the ulcerated portion of the 
cornea, the endothelial cells of the anterior capsule pro- 
liferate, and an anterior ritpmihir or pyrmnklal catarad 
results (Plate 34, a). The resulting corneal opacity may 
be much less than the lenticular ; but not infrequently 
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large white spots, or leukonicday remain and interfere 
materially with vision. 

In older children and in adults the inflammation runs a 
more acute course. The swelling and infiltration of lids 
and conjunctiva are much more marked, and there is 
severe edema of the bulbar conjunctiva, the edges of the 
cornea being covered by the overhanging folds of the 
chemotic membrane. The corneal tissue is in constant 
danger of being eroded by the masses of pus accumulated 
under these folds, and marginal ulcers of the cornea are 
consequently more frequent in adults than in children. 
Their detection is often difficult, because they develop 
unseen under the shadow of the swollen conjunctiva. 
These marginal ulcers are characterized by rapid spread, 
and often result in extensive sloughing of the cornea. 
Under certain conditions an ulcer may develop in the 
center. 

In some instances where the infiltration in the palpebral 
conjunctiva, especially of the upper lid, is very great, the 
tissues assume a yellowish-gray color, resembling a diph- 
theritic membrane. These cases are fraught with great 
danger to the cornea. 

Diagnosis. — This cannot be definitely established 
without a microscopic examination of the secretion and 
the detection in it of gonococci, although the severity of 
the process, in adults at least, is such as to leave no doubt 
of the virulent nature of the inflammation. It must be 
remembered, however, that both infants and adults are 
liable to occasional attacks of non-virulent purulent ca- 
tarrh which closely resemble a light attack of gonor- 
rhea. Moreover, it is particularly desirable that the 
disease be recognized before it has become fully devel- 
oped, in order that the pro])er ])recautions may be taken 
to prot<ict the unaffected eye. For ordinary pur])()ses a 
cover-glass preparation, stained with fuchsin, will give 
all the necessary information ; if dij)l<)coc(»i are foinid 
congregated about the nuclei of pus-corpuscles, the diag- 



llfi 



EXTERNAL DISEASES OF THE EYE. 



nosis may be considered established, Ftir accurate demoii- 
stratiou of the gonococci cultures are uecesaaiy. 

The prognosis is soinewliat more favorable in infants 
than in adult patients. If a new-born iufant is seen early 
enough, there is no reasOn why the eye should not be saved, 
if the proper treatment is employed, with two reserva- 
tions : If it is not tainted witli hereditary syphilis, or very 
much enfeebled by other disease. In older patients recov- 
ery is always very doubtful ; total or partial destruction 
of the cornea is to be feared even with the most careful 
management. It is one of the most dangerous diseases to 
which the eye is subject. I have repeatedly seen the loss 
of both eye* take place in spite of the most enei^etic and 
painstaking treatment. 

Prophylaxis is a matter of the greatest importance in 
purulent o|ihtbalmia. Credo's method is a practically cer- 
tain preventive of its occurrence in the new-born, ami 
may materially influence the severity of the process in the 
adult. It consists in the instillation of one drop of a 2 
per cent, solution of silver nitrate into the eye immediately 
after the first bath. No other measures are necessary 
except the proper precautions against subsequent infection. 
This method has proved very successful and demonstrates 
conclusively that silver nitrate is the most eflective remedy 
against gonococci, a very small quantity suiEcing to check 
their further growth. 

All gonorrheal patients, and those who come In contact 
with them or with patients suffering from gonorrheal con- 
junctivitis, must, be carefully warned of the great danger 
of infection. If one eye only is affected, as fretjuently 
happens in adnlts, the sound eye should be protected from 
contact with the infectious secretion by a collodion shield 
as soon as the diagnosia is definitely settled. The eye is 
covered with a thin pad of cotton over which a piece of 
linen is fitted, and the edges glued to the skin with collo- 
dion, after which the entire dressing is given a second coat 
of collodion. To make sure that infection has been suc- 
cessfully warded off, the shield must be loosened every 
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day, fwr the first few days, and the eye thoroughly in- 
spected. [BiiUer's shield, or a watch -cry utai fastened over 
the sound eye with strips of gauze and collodion, is a 
more easily managed dressing and permits ready inspection 
of the eye, — Ed,] In infants the application of such a 
shield is not pnicticable, nor is it often necessary, as both 
eyes are usually att'ected from the beginning. 

Treatment. — During the entire course of a gonorrheal 
conjunctivitis the first duty of the attendant is to keep 
the conjunctival sac absolutely clean by constant removal 
of the discharge. To reduce the swelling and inflamma- 
tion ice-cold compresses are applied at short intervals, the 
eye being carefully wiped with a pledget of cotton every 
time the compress is changed. The comjjresses must be 
washed in a 1 per cent, solution of potassium perman- 
ganate before they are put back on the ice, and the same 
solution should be used by the surgeon in cleansing tlie 
eye at each examination. In the beginning, while the iu- 
6ammation is at its height, cold compresses should be 
applied day and night ; later, the cleansing process at least 
must be kept up during the entire night. If the secretion 
is very abundant, the attendant should separate the lids 
every quarter of an hour, so as to allow the pus to runoff; 
but in no case is he to wipe the conjunctival sac. That 
duty must be performed by the sui^on himself, from one 
to three times a day or oftener, as the severity of the 
process demands. [As collyria in purulent ophthalmia 
the Editor prefers a saturated boric-acid solution, or mer- 
curic chlorid, 1 : 8000, or formaldehyd, 1 : 6000. He has 
also had excellent results with potassium-permanganate 
solution (1 : 2000) «se<l in copious irrigations — J liter at a 
time. Vaseliu rubbed on the lids and introduced into 
the conjunctival sac is of great advantage. Recently, 
protargol and argonin have been advocated in place of 
silver nitrate in purulent ophthalmia. They may be used 
in from 2 to 5 per cent, solutions. 

Silver nitrate is the best reine<ly for cheeking the se<;re- 
tiou. As a strong caustic solution would endanger the 
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Plate i3> 

a. Dlpbtberltlc cooJiuicUtIUb in a small buy. TliU picture shows a 
liighKr degree nf iiiflamiuatory KWiiUiug and iujevtlon of the miijunctiva 
tban the last. TliB Ekin of llie lower lid and the regiun ubuut the iouec 
cunthaa are iiiBltrated anil emded in pliiceB by the purulent diaehtirge. 

b. The everted upper lid of the samu patient, showing the deep diph- 
theritic iuflltrutian of the coDjunctiva, whiuh is of a yelluwiah-gr&y color. 

vitality of the cornea, a 2 per cent, solution is usually 
employed ; but in neglected (ases, in which the swelling 
of the conjunctiva is unusually great, it may he necessary 
to use the solid stick. The more active the purulent 
secretion the more frequent should be the applications ; 
in adults two brushinea a day may he needed ; in fact, the 
nitrate should be applied as soon as the esciiar has sepa- 
rated, and that, in turn, de{)Gnd» on the amount of dis- 
charge. The important [Mjint to be rememl)ered in cau- 
terizing the conjunctiva is that it must not Iw practise<i 
until there is a free dischai^e of pus ; in other words, not 
before the second or gonorrheal stage. As long as the 
conjunctiva is tense and swollen and there are fibrinous 
deposits and discolored areas cauterization is harmful. 

When the silver nitrate is to he applietl, the child is 
made to assume the position descrilKti on p. 24. Each 
lid, in infanta and adidts, is to be cverf«d separately and 
tlioroughly painted with the solution, but in such a way as 
to avoid (iontaet with the cornea. The retrotarsa! folds, 
which are always the scat of greatest swelling, should re- 
ceive special attention. After the desired eschar is formed, 
the excess of nitrate is to be washed away with water, or, 
if the mitigated stick has been used, with a saline solntion, 
to prevent injury to the cornea. Protargol has lately lieen 
recommended for this puqwse, but its efficacy still remains 
to be proved. 

Ulceration of thu cornea is not a contraindication for 
silver nitrate ; on the contrarj-, it is then* the only avail- 
able remedy and must be applied with all the more thor- 
oughness. The conjunctival sac should be carefully freed 
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i\\)Ta adherent particles of secretion before silver nitrate is 
applied. 

In adults it is advisable in severe cases to divide the 
outer -cant bus by a horizontal incision with scissors. It 
facilitates eversion of the lid, allows the conjunctival sae 
to be cleansed more readily, an<I relieves the pressure on 
the bulb which is so dangerous to the cornea. 

4. Diphtheritic Conjunctivitis. 

This disease, which iy caused by the Lcffler bacillus, 
produces alterations of varying degrees and clinical ap- 
pearances. In one case the diphtheritic symptoms are 
most conspicuous — intense inflammation, swelling of the 
lids, deep infiltration of the conjunctiva (Plate 13, b), pro- 
ducing a grayish-yellow discoloration and followed by 
partial necrosis. Another case may simulate the croupous 
form of inflammation : the exudation is superficial and 
leads to the formation of a grayish-white or yellowish, 
flbrinous membrane containing few cellular elements, 
which is detached with more or less difficulty and reap- 
pears again and again for several days, without inflicting 
any more serious injury on the mucous membrane than a 
slight bleeding. The false membrane usually does not 
extend over the bulbar conjunctiva. The clinical picture 
in both the croupous and the diphtheritic forms varies 
widely according to the extent and intensity of the 
process. 

In severe diphtheritic conjunctivitis the infiltration in- 
volves the bulbar conjunctiva and may threaten the cornea ; 
the danger to vision in such cases is very great, total 
blinihiess often resulting from sloughing of the cornea. 
Sometimes the skin of the adjacent area shows diphtheritic 
sympt<iraa (Plate 1-3), the neighboring lymph-glands are 
swollen, and there is general prostration with fever. The 
necrosis may be so extensive that the conjunctiva looks 
like a piece of yellow rubber. In the course of ten to 
fourteen days the diphtheritic inflammation undergoes 
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resolution, the secretions of Mood and serum give place to 
a more and more purulent didchiirge, the ulcera in the con- 
junctiva heal, and the resulting cica,tri:!ial contraction may 
produce entropion. The greater the intensity of the diph- 
theritic or croupous inflammation the more ai)Undant the 
discharge of pus in the second stage, so that the latter is 
sometimes spoken of as the gonorrheal stage, - 

Diagnosis. — Now that the diphtheria-bacillus i;* 
known, the diagnosis presents leas aiiHculties than for- 
merly. Tlie diphth'eritic nature of croupous conjuneti- 
vitis, first ilcmonstrated by bacteriologic methods, is clin- 
ically confirmed by the observation that simple laryngeal 
diphtheria may be contracted from a patient suffering 
from diphtheritic conjunctivitis. In addition, bacteriol- 
ogy teaches us that other pathogenic microorganisms, such 
as staphylococci, pneuinocoeci; and especially drfptococci, 
are capable of producing both the superficial, pseudo- 
membranous, and the deep, necrotic form of conjunctivitis. 
Staphylococci and streptococci are nearly always found 
associated with the diphtheritic bacillus. The Ernsts 
Neisser method of staining affords the readiest means 
of testing the virulence of the bacilli found. The fact 
that fibrinous deposits aud suspicious areas are sometimes 
seen in gonorrheal conjunctivitis renders a bacteriologic 
examination imperative. 

Tiie prognosis depends on the severity of the inflam- 
matory process. It is materially better since the intrmluc- 
tion of diphtheria-antitoxin, except when streptococci 
form the principal exciting cause, as these miciwrganisras 
appear to be specially dangerous to the cornea. If e-ften- 
Bive sloughing of the cornea has set in, even antitoxin is 
unable to stay the pnicees. 

Treatment. — Subcutaneous injections of Behring's 
diphtheria-antitoxin should be practised as early as pos- 
sible. In light cases scrupulous cleanliness is usually all 
that is needed. In the gonorrheal stage painting with a 
1-2 per cent, solution of silver nitrate is indicated. Cold 
compresses may be used with some advantage in the 
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initial stages; in the infiltrative form hot applications are 
more suitable. As the disease ia extremely infectious the 
patient must be kept in strict isolation. 



5. Trachoma (Granular Conjunctivitis). 

This disease, which is also known as .Egyptian or gran- 
viar ophthalmia, arises by infection, the acute form, charac- 
terized by the presence of a more or less purulent secre- 
tion, being particularly contagious. For this reason both 
eyes are usually affected. The disease often lasts for 
years; in the chronic form, which is the most common by 
far, there is little or no secretion. 

Trachoma is often so insidious in its onset that it es- 
capes detection for a long time. When it is well estab- 
liijlied the palpebral conjunctiva and retrotarsal folds 
become uniformly swollen and present a rough, uneven 
appearance. 

Two varieties of granulations are distinguished : 

1. The so-called papillary grnnnlaiions ; the papillie 
which are normally discernible in the tarsal conjunctiva 
and produce the pecidiar velvety appearance seen in all 
forms of chronic catarrh, become enormously hypertrophied 
and form raapberry-likc elevations. They are, as a rule, 
more numerous in the upper than in the lower tarsal con- 
junctiva. 

2. Fotticiilar graniilationn, most abundant in the retro- 
tarsal folds, forcing their way through the Huperficial 
layers of the muoons membrane in the forjn of hemispher- 
ical, semi transparent bodies of a grayish-pink color, 
arranged in dense parallel rows and converting the retro- 
tarsal folds into a tliick, unyielding mass. The granula- 
tions are less conspicuous in the tarsal conjiinctivce, btraiusc 
they are smaller and less numerous and completely buried 
in the swollen, papillary mucous membrane ; but even in 
this situation they may Bometinics be seen as small, bright, 
circular spots of a yellowish color. 

A characteristic feature of the disorder ia tlie, a^-jRax- 
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Plate 14. 

a. iTatdiDina of the Lower Lid.— Male, ai;ed 24 years. A few 
latiana am bsbu in the retrotanal Told of the upper lid. EiG ouiupatii 
(carpentry) obliges him to work in a dnsty atmosphere, and no doabt 
partly responsible for the disease. We observe the conjunctival injection 
characteristic of eonjnnctival catarrh. 

b. aHbaoAlunetlTiI EodiymoseB (Hyphnma CouJniictiTn).— The 
hemorrlmgH in this ease was caused by a slight injury, but thi 
Hyiuptom Bomotiniia Occurs in whooping-cough. 



ance, in most caseR, of the corneal complication known 1 
■pannus (see Plate 28, a). This consists of a grayish-piakj 
granular depusit of vascular tissue, which usually bcgioi 
at the upper margin of the cornea and gradually extends 
downward to end in a fairly well-defined horizontal 
boundary. The blood-vessels forming the pannus com- 
municate with the conjunctival vessels and form a venoui 
plexus in the cellular tiasue of the depo.sit, which during 
the greater part of the process is limited to the ppace be 
tween the corneal epithelium and Bowman's membrane 
but may in the later stages penetrate more deeply. FanniU 
is in every respect analogous to trachomatous disease o| 
the conjunctiva, and is therefore more than a simple i 
chanical irritation due to friction of the granulations. 
may cause more or less visual disturbance, or even tota 
blindness. 

Cicatrization is a conspicuous feature of the last stago 
of trachoma. As the retrotarsal folds regain their norma 
thickness, the mucous membrane covering them contract 
as it is gradually converted into connective tissue, and, 
network of grayish-white scar-lines makes its appeanm 
on the tarsal conjunctiva. These cicatricial changes ft" 
the atrophy which occurs in the tarsal plates give rise 
entropion, and the friction of the cilia on the cornea 
turn aggravates the pannus, so that uheration of the ci 
not infrequently results. 

Trachoma is a veritable curse to the countries wl 
the disease is endemic ; its victims suiFer for years 
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are usually incapacitated for work most of the time ; many 
of them become blind. 

Fortunately, its geograpijical distribution is limited. It 
occurs most frequently in Arabia and in Egypt ; irj Europe 
the inhabitants of low-lying regions (Belgium, Holland, 
Hungary, the countries bordering on the lower Danube, 
and Italy) suffer most, the higher regions being exempt 
from the disease. The poorer classes are UKually attacked. 

The subjective symptoms are essentially the same as 
those of catarrh. Ptosis is a more or less constant symp- 
tom in the early stages and gives the patient a character- 
istic appearance. As the cornea becomes involved the 
discomfort of the patient increases, and if the pannus in- 
vades the pupil, vision is affected. 

The course varies widely, according to the severity of 
the process and its tendency to acute exacerbations or 
chronicity; the most unpleasant feature is the constant 
occurrence of relapses, even after recovery seems to be 
established, although they are partly due to the patient's 
neglect in abandoning the treatment too soon. In some 
cases papillary granulations are more conspicuous; in 
others the follicular type preponderates; in a third class 
of cases the two forms are found associated. During the 
last stages cicatricial ti-achoriia and its disastrous sequelte 
are ofteu observed. The latter include entropion, trichi- 
asis, xerosis of the ratnjunctiva, connective-tissue change 
of the cornea, and, finally, a general devastation of the 
conjunctival cul-de-sac by symblepharon. On the other 
band, the pannus may disappear under appropriate treat- 
ment, and r^;eneration of the conjunctiva take place if 
cicatrization has not been too extensive. 

The catise of trachoma is a specific poison, the exact 
nature of which we do not know as yet, althongh specific 
microorganisms of trachoma have been desorilied by more 
tlian one oKserver. Certain external conditions, such as 
crowded quarters, poverty, bad air, and a low altitude, 
Hndunbfedly tend to foster the disorder. An interesting 
fact in connection with the relation of trachoma ta aLti- 
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tude is that the inhabitantH of Switzerland have so far 
escaped infection, altlioiigh numbers of Italian laborers 
suftering from the disease come into the countrj' every 
year and live in tolerable proximity to the natives. It 
has also been observed that recovery from the disease is 
hastened by sojourn in the mountainons regions of Switz- 
erland and the Caucasus. [According to Burnett, trach- 
oma may occur at an altitude of 4700 feet. Van Millen- 
gen denies the influence of altitude and the immunity of 
certain races. Nevertheless the disease is almost unknown 
in pure negroes. — Ed.] 

The diagnosis in the initial stage is often very dif- 
ficult ; indeed, it may be impos.sible at first to distinguish 
the disease from follicular conjunctivitis. Generally 
speaking, the granulations in trachoma are most numer- 
ous in the upper retrotarsal fold, which, like its fellow 
behind the lower lid, soon becomes thickene<l and as- 
sumes a reddish-yelKiw tint. Sometimes trachoma is 
confounded with spring-conjunctivitia, although it has 
nothing whatever in common with that disorder. In 
spring-conjunctivitis the nodules are more flattened than 
in trachoma, and slightly pedunculated, while the rest of 
the tarsal conjunctiva is covered with a peculiar milky 
film. If, in addition, the characteristic proliferations 
about the corneal margin are present, the distinction is 
easily made ; moreover, there are no granulations in 
spring-conjuuctivitis. Acute trachoma may be mistaken 
for gonorrheal conjunctivitis. 

Prognosis. — It follows from what has been said that 
the prognosis is excee<lingly grave ; at least in respect to 
a flpee<ly recovery, especially if the patient is not in good 
' '''^iimatances and unable to follow the protracted course 
(otment necessary to effect a cure. 
a,t]lient. — As the disease is a lung and tedious one, 
,tment must be proportionately assiduous. It may 
led into three methods: Ljjcal medication, me- 
treatmcut, and operative procedures. Recovery 
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is iiijitcrially assisted by favorable external conditions, 
csjje<;ia]Iy pure air, if possible in a mountainous region. 

Amoue local remedies silver nitrate in 2 per cent, solu- 
tion, ana copper sulphate, in the form of a stick or a 
crystal (tlie end of wliich has been ronnded off by rub- 
bing it on a wet cloth), or in the form of an ointment, are 
recommended. Both remedies are usually applied once a 
day; in severe inflammation with active secretion silver 
nitrate is imperatively demanded. (The greater the secre- 
tion the more energetically the nitrate should be applied.) 
After the discharge has ceased, treatment with copper- 
sulphate crystal is to be begun and continued for months 
or even years. The conjunctiva is carefully gone over 
with the crystal as often as once a day at first, later 
at longer intervals, until the swelling has entirely sub- 
sided and the mucous membrane appears white and smooth. 
Later on the patient may be directed to paint his eyes 
himself with an amylo-glycerin salve containing ^1 per 
cent, copper sulphate. Some patients even learn to use 
tJie crystal. [Excellent applications which may be used 
at home are tannin and glycerin (5 per cent.), or boro- 
glycerid (20 per cent.). — Ed.] If a relapse occurs, with 
renewed secretion, the silver-nitrate solution is again 
resorted to, imless the irritation is too great, in which 
case a weak sublimate solution may bo substituted. A 
few drops are instilled into the conjunctival sac and wet 
compresses applied to allay the inflammation. 

The granulations are best removed by mechanical 
means : By picking them out one by one with a needle 
and expressing their contents between the thumb-nails, or 
by squeezing them out with Knapp's roller-forceps. They 
may also be destroyed with the galvanocautery. Kein- 
ing's method of brushing the granulations daily with a 
1 :2000 sublimate solution combines mechanical removal 
with medicinal action. Excision of the diseased retro- 
tarsal folds is apt to be followed by grave cicatricial 
changes in the conjunctiva and is not to be recommended. 
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On tl e otl e 1 i the deformitiea of the lids whitjh often 
result n t be ectiid by surgical means. 

Pann u lly reqiiirea no special treatment. If the 
vascular tis^u imusiially thick, ca,uterization may be 

pract aed w th g eat care. If ulcers develop iu the cornea, 
copper sulphate must be used instead of silver nitratfifand 
the treatment suitable for corneal ulcer instituted. — E6.]. 
Tlie patient and his attendants should be duly impressed 
with the importance of observing proper precautions 

Zinst the spread of the disease. If possible the patient 
uld be isolated, especially if the disease appears in 
large bodies of men, as iu an army. 

6, Spring- conjunctivitis (Fruehjahr's Catarrh). 

Spring-catarrh is the only pr<icess iu the Imman body, 
with the exceptitm of freckles, that is exclusively depend- 
ent on atmospheric heat, so much so that it does not attain 
its full development in cool seasons. It is a diffuse in- 
flammation, involving the entire conjunctiva, although 
localized deposits are sometimes observed. 

The disease is quite rare in some localities, and occurs 
most frequently in young men, giving them a strikingly 
pale and languid appearance and often lasting for years. 
Owing to the slight degree of ptosis which is usually 
present the patiente have the same dull, sleepy look that . 
is seen in trachoma. 

One characteristic symptom is a peculiar yellowish-red 
discoloration of the conjunctiva on either side of the cornea 
(Plate 1 5, d). The remaining objective phenomena may 
be divided into three groups : 

1. Hypertrophy at the sclerocorneal junction, consisting 
of smooth, semi transparent nodules, of pinkish color and 
waxy appearance, found chiefly on either side of the 
cornea, mit occasionally encroaching on the upper and 
lower .segments of the limbus (Plate 15, a and d). These 
nodules never nndei^i degeneration. 

2. The so-called (esud/ateti or pavement-graniihdions on 
the tarsal conjunctiva (so called on account of their resem- 
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blance to street-pavement). They consist of hard, flat- 
tened raasBes, pinkisli in color, and upon close inspection 
are seen to be slightly pedunculated (Plate 15, b). The 
surface of these granidations often exhibits a bluish tint, 
which may extend over the rest of the tarsal conjunctiva, 
constituting the third symptom, viz.: 

8. Milky opacity, in some places like a delicate cau- 
terization-filra, in others resembling a plate of smooth, 
bluish-white enamel (Plate IS, c). 

These symptoms are not always found associated in 
every case. Any one of the thi-ee groups may be wanting, 
or they may be present in varying degrees of intensity. 
The hypertrophieJ limbus may encroach upon and practi- 
cally conceal the cornea on all sides ; or this symptom may 
be absent altogether and the granulations on the tarsal 
conjunctiva may attain such proportions as to cause ulcer- 
ations in the cornea by their friction (rarely). In other 
cases they may be very few in number, scattered here and 
there in small groups, while the intervening tissue exhibits 
the milky opacity which has been described. 

The limbus-fornj is often followed by the formation of 
a small crescentic opacity in the cornea, running parallel 
to the periphery and resembling a segment of arcus 
senilis ; it often persists for years after the disease has run 
its course. 

A more or less constant symptom is found in the 
mucous or mucopurulent secretions which collect in 
threads on the retrotarsal folds and sun-ounding tissues. 
This gives rise to some of the symptoms seen in catarrh, 
as itching, stinging and burning pains, inability to do fine 
work, and gluing of the lids in the morning. General 
aggravation of the symptoms usually follows exposure to 
excessive heat. The disorder appears to be influenced 
more by heat than by the ilirect action of the sun, the 
patients suffering less severely in high altitudes in spite of 
the greater |>ower of the sun's rays. 

The diagtiosis is based on the state of the weather and 
the pathologic changes described. The disease va ««&.-*? 
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Plate 15. 

Bprtag-eonJunctlTltla.— a. Pntient is a robust and othorwise bealQi^i 
formor, 2i years old. In nioter aud dnring a protracted spell of cool 
weather in Bitmmer thediaeuacptaetiGally d iaBjipeiira ; moderate amoDiit 
of Bccretion. The ooujiiuctiva of the lower lid 'm covered witb a milky 
film ; that of the upper ia normal. The ttseiieii ahout the corueal margin 
uio bypertrophiod aud euuroBch to the extent of from 1 to S mm. ou the 
membmiiB. 

b and c. Clark, aged 19 yeara. Foe tha laat three years tlie inflamma- 
tion has regularly made i ts appearance iu May, and luatcdthe entiro nim- 
mrr. There are no follicular granulations to be seen unj^here. Tbe 
right upper lid shows tha teaaellated appearance iif the hypertrophted 
tissuEiB; on the lefl luwer lid the milky opacity is Illustrated. 

d. In this piftieut (male, aged 14 years) the cbaracteristlu yellowish iii'- 
jectiuD is clearly seen to the temporal side of the cornea, merging into 
the margiual hypertrophy, which Is also well marked. 



timra mistukcii fur tracboma, {q. r.) and margiual eczema 
of the cornea (marginal keratitis). Tlie latter ran always 
be recoetiizetl by the ensniiic uleeration in the cornea. 
JiVhen the disease occurs in elderly people, as it occasion- 
ally (ioee, some difficulty may be experienced in distin- 
guishing it from an incipient cancer. Even a microscopic 
examination of the hypcrplagtic tissue about the limbuB 
does not always clear up the diagnosis, since the same 
abnormal preponderance of epithelial elements and ten- 
dency to send out long villous processes into the subjacent 
connective tissue {which also shows marked hypertrophy) 
are seen in spring-conjunctivitis. Neither granulationfi 
nor follicle-formation can be detected with the microscope. 

Prognosis.^Two factors combine to render the prt^ 
nosis unfavorable; Our inability to control the chief ex- 
citing cau.sc, the weather, and the want of a specifio 
remedy. 

Treatment. — Although all kinds of remedies, new and^ 
old, have been su^ested, the treatment is still essentially 
palliative, A 1 per cent, lead ointment may be used, pro- 
viding there is no corneal ulceration. Good results have 
been obtained in some cases by inunctions aud massage 
with 1-2 per cent, yellow mercuric-oxid ointment, or. 
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with dilute acetic acid, 1 drop to 10-20 drops of water, 
as a collyrium. Relief is sometimea obtaiaed from 8ur- 
gical removal of the larger nodules. [Boroglycerid acts 
well ; the internal administration of arsenic has some 

repute.~ED.] 



In contraiiistinction to the confluent forms of ii 
tion, in which the palpebral conjunctivffi a.re chiefly in- 
volved, we find that in the circumscribed varieties the 
pupillary region is the principal seat of the lesion. The 
most important representative of the group is 

7. Eczematous, Phlyctenular, or Scrofulous Conjuuctivitls. 

This is absolutely the commonest form of all inflamma- 
tions of the ccmjunctiva, general or circumscribed. Horner 
gave it the name of eczema. Its dermoid character be- 
comes manifest by the distinct clinical association with 
eczema of the lids, face, and head, on the one hand, and 
of the cornea itself, on the other, and by its appearance, 
in common with all other forms of eczema, in scrofulous 
subjects. In the absence of a scrofulous habit, some 
reduoed condition of health and nutrition, either from 
anemia or as a result of measles, scarlatina, pertussis, eto., 
will usually be recognized aa the predispasing cause. The 
disease occurs most frequently during the scrofulous 
period — i. e., m childhooa ; rarely in the first year of life 
or after puberty. It rarely appears for the first time in 
adult life, but is sometimes seen in persons who have had 
an attack in their childhood. 

Like other diseases of the eye, phlyctenular conjunc- 
tivitis chiefly attacks the ill-fed and ill-kept children of 
the poor. We find, associated with it swollen submaxil- 
lary and cervical glands, chronic nasal catarrh and eczema 
of the nasal mucous membrane, and eczema of the upper 
lip. £The rhinopharyugeal lesions are always present ia 
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tliese cases, and if they are not actually the cause of many 
attacks, certainly aggravate tlieni ; in short, they must be 
cured if the disease is to he eradicatetl.— Ed.] The lip 
and the nose eventually become the seat of an unsightly 
swelling, which combines with the general puflinesB of the 
face to form a characteristic clinical picture in cases of 
long standing. If the cornea h involved in the intiltra- 
tive process, the excessive lachrymation, by its constant ir- 
rigation of the lids, produces marginal eczema and, later, 
spasm and photophobia, on account of which the children 
hold their dirty hands over their eyes or bnry their faces 
in the pillow and thereby aggravate the condition. 

Although eczema of Vie conjunctiva and corneal eczema 
occur together or within a snort interval of each other, 
and are therefore parts of the same process, we shall dis- 
cuss the two conditions separately, because prognosis and 
treatment are materially different in the two affections. 

Unless the pustules are very numerous, eczema of the 
conjunctiva dfjes not produce any marked irritation, as the 
general appearance uf the patient shows. Ijachrymation 
may be somewhat excessive, and some i)hotophobia may 
be present ; bnt, as a rule, the eye can be opened without 
much difficulty. If the patient complains of irritation, 
the cornea must be carefully examined for eczema. 

The seat of predilection is the circumcorneal zone, 
■ especially the limbus or sclerocorneal junction. This so- 
called "marginal eczema" fmai^lnal phlyctenular kera- 
titis] is the commonest manifestation of the process in the 
cornea and in the conjunctiva. The more remote portions 
of the conjunctiva are less subject to the disease. The 
retrotarsal folds and tarsal conjunctivie are exempt or, at 
most, exhibit mtarrhal symptoms. 

The size of the pustules is inversely proportional to 
their number; usually they measure from 1 to 2 mm,; 
but if they are very few in number they may attain twice 
that size (3 to 4 mm.). Sometimes the pustules are ao 
minute that they can be recognized as elevations only by 
the disturbance of reflection which they produce ; the 
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conjunctiva and the cornea look as if they were sprinkled 
with gluss-dust. As each individual pnstule, whether 
lar^ or small, is surrounded by a zone of inflammatory 
tissue, the appearance in this form— when the pustules are 
very minute— resembles the red injection and swelling of 
catarrh, so that the term eczenuilaas catarrh is used with 
great propriety. From the fact that the lids become 
much swollen and inflamed, these cases are also designated 
as catarrh with swelling. Eczematous catarrh sometimes 
occurs in comhinatiou with a more discrete eruption of 
lai^r pustules. 

The typical eczema-pustule or phlyctenule is circular in 
form, and, when recent, appears as a small, reddish-gray 
elevation capped with a layer of smooth epithelium. It 
is surrounded by a zone of marked conjunctival injection. 
On the second day after its appearance the covering sepa- 
rates and is replaced by a small, circular mass of gray or 
yellow necrotic tissue (Plates 17 and 18). The yellow 
spot gradually encroaches on the body of the pustule, so 
that the larger ones are eventually wmverted into small 
round ulcers, only slightly raised above the level of the 
conjunctiva. As the healing process goes on the pustules 
become more and more flattened, the inflammatory zone 
contracts, and the sit* of tlie ulcer is covered with new 
epithelium. The disease lasts from one to two weeks and 
never attacks the sclera. 

The cornea is very often affected, either alone or in 
association with the conjunctiva. In some cases only the 
cornea is attacked in one eye, and the conjuncti\-a, without 
the cornea, in the other. The cornea is most liable to be 
involved in the multiple form, characterized by the pres- 
ence of innumerable granular elevations. 

As in other parts of the body, the eczema is distin- 
guished by its occurrence in nuccessive crops; pustules 
m all stages of development are seen at the same time 
with the scars of a former attack. 

The corneal eczema may be primary, or secondaty to 
marginal eczema of the conjunctiva. The secondary form 
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is observed as a (1) simple mai^inal irritation, to be dis- 
cussed later; (2) the excavated or fuDiiol-shaped ulcer; 
(3) fascicular keratitia; (4) ]ihlj'ctenular (eczeraatous) 
marginal pannus ; and (5) mai^inal ring-ulcer (annular 
ulcer). 

Eczema of the conjunctiva causes little discomfort, as 
the general appearance of the patient shows ; he usually 
seeks relief for a slight stiuging-pain during the eruptive 
stage and the feeling as if the eye contained a foreign 
body ; occasionally the lids are glued together in the 
morning. 

The diafUOSlS is readily made if it is borne in mind 
that eczema preferably attacks young subjects, while car- 
cinoma, which in its initial stage resembles an eczeraa- 
puetule and also begins at the corneal margin, occurs only 
m elderly persons. Another fundamental difference is, 
that carcinomatous nodules never under^ the rapid de- 
generation which puts a Hi>eedy end to the life of an eczema- 
pustule. Cancer displays the general characters of a solid 
growth, and ulceration, if it occurs at all, is delayed a much 
longer time. Nevertheless I have seen several cases of 
carcinoma which were at first diagnosed and treated as 
eczema by the family physician, and the loss of precious 
time occasioned by this error led to a fatal termination. 

Scleriiis, which is characterized by the formation of flat, 
circular elevations from 3 U> 5 mm. in diameter, may in 
its initial stage be confounded with eczema. An old case 
of scleritis can be recognized by the slate-colored tint of 
the sclera remaining from an earlier attack, while in recent 
cases the diagnosis is established by oljserviug that the 
epithelial covering of the nodules is intact and does not 
undergo necrotic change. The scleritic focus, moreover, 
is surrounded by a bluish injection, while in eczema the 
congestion is of the conjunctival ty[>e and is more super- 
ficial. Finally, there is much more pain, both spontane- 
ous and on pressure, in scleritis. 

A superficial observer might mistake a case of marginal 
eczema of the conjunctiva for upriivf-eonjundivilia ; but 
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tlie nodules in the latter disease do not begin to degenerate 
at the top like eczema-pustules. In doubtful cases it is 
only necessary to remember that circumscribed eruptions 
and their ulcers are always approximately circular in 
shape. 

The prognosis in simple conjunctival eczema is always 
favorable, whether the pustules be large or small. The 
disease is never dangerous, although it may occasion a 
good deal of discomfort if it is protracted. As an index 
of the scrofulous habit or debilitated condition of the 
patient, it is always of some significance, because the 
cornea in such cases may at any time become involved and 
endanger the integrity of the visual apparatus. 

The treatment is quite simple. The pustules might 
with propriety he allowed to heal spontaneously ; but it is 
better to assist the healing process by dusting the afiect«d 
areas with powdered calomel, as a more radical cure is 
tliereby effected and the danger of recurrence is reduced to 
a minimum. Fi>r the latter reason the treatment should 
he continued for two weeks aft«r the ulcers have healed. 

Experience has taught the value of the following pre- 
cautions in the use of calomel as a dusting-powder; It 
should not be employed if there is a recent corneal lesion 
or any general irritative condition ; hence it is contrain- 
dicuted in "catarrh with swelling." The drug must be 
perfectly pure and as finely powdered as possible by l>eing 
sifted through a cloth. The applications should he made 
with a camel's-hair brush (the excess being removed by 
tapping against the finger), at the same hour every day, 
either directly on the pustule or on the louver retrotarsal 
fold. If the patient is taking large doses of potassium 
iodid at the time of treatment calomel is contraiudicated, 
as the caustic effect on the conjunctiva would be too great, 
lodin is eliminated by the coiyimctiva as by other mucous 
membranes— that of the nose, for instance (hence potassiura- 
iodid catarrh of the conjunctiva, nose, etc.) — and combines 
with calomel to form iodids of nicrcurj-, which act an 
severe caustics. I have seen eschars due to this chemical 
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reaction as thick as a diphtheritic membrane covering the 
entire conjunctiva. 

If eczema is complicated with severe catarrh, the secre- 
tion must be controlled by painting the conjunctiva with 
a 1—2 per cent, solution of silver nitrate before calomel is 
applied ; but if there is much inflammatory swelling, the 
irritation should first be allayed by the application of hot 
compreasea steeped in lead-water. 

Atropin is usually quite unnecessary in conjunctival 
eczema, as the pain is not severe enough to demand its 
use [a warm collyrium of boric acid is valuable. — Ed.]. 

The local applications should always be supplemented 
by general medicinal treatment of the fundamental disease 
and by tonics to improve the patient's general health. 
This matter will be referred to again in connection with 
the treatment of corneal eczema, [In all these eases the 
rhinophai-ynx is always more or less diseased and requires 
assiduous aire, — Ed.] 

Other localized eruptions are rare in the conjunctiva 
compared with eczema ; we may mention, however, pem- 
phiffiis, variola, and acne. In rare instances macular and 
papular sypkUidea, pilp-iams, peonaxis, ichfhyom, etc., are 
met with, usually as forming part of a general process. 

8. Pemphigus. 

Pemphigus gradually leads to the condition formerly 
termed "essential shrinking of the conjunctiva." The 
conjunctival sac in the course of years becomes completely 
obliterated, tlie lids arc immovably fixed to the pyeball, 
and the cornea, owing to the loss of nictitation, becomes 
ulcerated and thrown into folds. BuHee are rarely seen, 
owing, probably, to the delicate structure of the mem- 
brane ; instead, the conjunctiva is covered with gray 
patches, deprived of epithelium and covered with a lar- 
daceous secretion, which later are converted into cicatrices, 
while fresh lesions appear in other situations. In some 
cases the mucous membrane of the mouth is similarly 
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afFectal, or there is peuipliigiis of the general integument 
fo indicate the nature of the conjunctival lesion. 

The prognosis is gloomy, as no effective treatment haa 
as yet been discovered. 

9. Variola. 

There ia grave danger that tlie pustules about the lower 
corneal margin may give rise to a secondary corneal affec- 
tion in the form of mai^inal ulcers or deep purulent in- 
filtration, resulting in perforation-staphyloma, purulent 
iridochoroiditis, and (lanophthalmia. These seqtielie, 
which are not noticed until the conjunctival disease haa 
subsided, are the most frequent causes of blindness after 
small-pox. 

Acne may produce nodules about the corneal margin 
which closely resemble eczema-pustules. The eruption is 
frequently seen on the cornea of patients the subjects of 
aggravated acne rosacea. The infiltration resembles that 
seen in eczema ; it is gray in color, slightly raised above 
the surrounding level, is more persistent, and leaves a more 
])ronounced opacity than the eozema-])Ustide. I have 
kno\vn it to jiroduce almost complete opacity of both 
I the course of years. 



11. Scleritta. 

In scleritis I have sometimes seen the conjunctiva in 
tile diseased area dott^ with a number of pound, flat 
nodules, from 1 to 2 mm. in diameter, which were dis- 
tinguished from eczema-pustules by the absence of con- 
junctival congestion and by the fact that they did not 
degenerate, but persisted for days and weeks and were 
gradually absorbed. Under the microscope they were 
seen to consist of masses nf growing connective tissue, 
fairly rich in cellular elements. I have never been able 
satisfactorily to explain the relation of these nodules to the 
Bcleritic process. 
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Finally, we must include among the circumHcriljed in- 
flamraatory processes in the conjunctiva the variuun forms 
of iufectious granular tumors, chief among which is 

13. Tuberculosis. 

Tuberculosis is always clironic, and occurs either inde- 
pendently or in association with lupus of the face. In 
nearly eveiy case the nature of the disease manifests 
itself by swelling, and occasionally by cheesy and puru- 
lent degeneration of the preauricular and submaxillary 
lymph-glands. Sometimes the process is purely local, or 
at least no signs of tuberculosis are found in other organs 
of the body. In other instances the patient exhibits 
signs of a general tubercular infection in lungs, lymphatic 
glands, joints, etc. Occasionally the process begins in the 
nose and the infection is carried to the eye through the 
lachrymal duct. In the conjunctiva it appears first as a 
more or less circumscribe<i focus of tubercular infiltration, 
or as a single nodule, or the tubercles are scatt-ered over 
a lar^r area- The tulierculous growth is more or less 
completely enclosed in a capsule of granulation-tissue, 
which materially increases the extent of the focus ; neither 
tubercular nodules nor bacilli are to he found in the ex- 
cised growth. These are only found in the dee|«'r layers 
of the hypertrophied tissue, if they are found at all ; the 
bacilli are never present in large nurabefs any more than 
in other forms of chronic tuberculosis. 

The tubercles rapidly become cheesy and break down, 
and the conjunctiva becomes covered with tubereuiovx 
w/oerswith purulent or cheesy floors and surrounded by 
granulation -tissue. In the intervals between the ulcers, 
which may be quite numerous if the process becomes 
extensive, miliary tubercles are occasionally seen, and 
sometimes true follicles, resembling trachomatous granu- 
lations. In protracted cases the entire palpebral conjunc- 
tiva of both lids eventually becomes diseased, gradually 
tlie process encroaches on the pupillary r^ion, and tlie 
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cornea may be completely obscured by the formation of 
a dense panniis. The scars which sometimes form in the 
conjunctiva often prodnce a condition ivbich closely sim- 
ulates trachoma, especially if both eyes arc affected, as 
occasionally happens. 

Pain is usually inconsiderable and depends chiefly on 
the accompanyinfj catarrh ; later, if keratitis develops, the 
patients may siifier some discomfort. 

The diagnosis is based on the swelling of the pre- 
auricular lympb-gland and on the formation of ulcers 
with pundent floors, phenomena which do not occur in 
trachoma. Under certain conditions, if the process is 
confined to the tarsal region, a round nodule closely re- 
sembling a chalazion may be formed on the lid; even 
Baumgarten once mistook a tubercidar nodule in this situ- 
ation for a chalazion. In doubtful casies the diagnosis 
should be confirmed by inoculation, if tubercle-bacilli 
oannot be demonstrated. 

The pro^TfOSls in all cases is very grave, as the 
growth may recur after the most careful excision. If the 
focns is very small, a cure may be eS'ected by the radical 
removal of the proliferations; but if there is general 
involvement of tne conjunctiva and of the lids, it Is dif- 
ficult to arrest the process. In the case of two young 
men of marked tubercular habit who came to roe late in 
the disease, tJie sight of both eyes was destroyed ; and in 
another case, that of a young woman, one cyv became en- 
tirely blind and the other verj- nearly, in the course of 

The treatment consists in the thorough removal, as 
far as possible, of the diseased tissues by ojierative means, 
and in the application of iodoform. Unfortunately the 
drug cannot always be brought into close ifnitaet with 
the tuberculous nodules. I have never seen any good 
results follow tlie use of either the old or the new (mtKli- 
fied) tuberculin preiwrattnn ; the latter was tried lately in a 
case with lupus of the fiicc, and neither the tulwreulous 
nor the lupous process showed any improvement Gea- 
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a. CIiatr-partlclB at the coniGBl mai^iu. The patient, n peasBnt-giil, 
docB not kuow how long the foreign budy has been in tbo eye, but tbe 
Tawular (levelufiiueut of the coruea shuwa thitt it must have beOD there 

b. PtcrTKlluil ill anfrlderlj man. It has spread ovcrtbc cornea gradu- 
aljy during the last Tew mouths. The ebliteration uf the plica semi- 
lunaris is well shown, 

eral constitutional remedies should, of course, be added 
to the local treatment. 

13. Syphllomata and Leprosy. 

Syphilomata and leprosy are occa-s ion ally met with, the 
former very rarely. In leproi^y the region about the 
corneal margin becomes the seat of yellowish, semitraiia- 
parent tubercles, witli few blood-vessels, which may i)ene- 
trate into the sclera or spread over the surface of the 
cornea. The breaking down of the tubercles is followed 
by extensive tLssue-destruction. In addition, the tubercles 
appear in the iria and produce iritis and cyclitia, which 
cause further Injury to the eye. 

INJURIES OF THE CONJUNCTIVA. 

1. Foreign bodies are frequently found in the oon- 
jimctival sac. A small body usually lodges on the inner 
surface of the upper lid, near the margin ; lai^r ones 
often find their way under the upper retrotarsal fold, 
where they may remain for some time and give rise to 
granulations and catarrhal secretion. The fold in such 
ca.qes must be carefully scraped out and cleansed with a 
probe. Agricultural patients occasionally present them- 
selves with a particle of chaff (Plate 16, a) or the wing 
of an insect firmly embedded near the cornea! mai^in. 
The concave border of the foreign body is usually directed 
toward the eye, so that it gets a firm hold of the tissues 
and often remains for weeks, and may cause new bloods 
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vessel formation and even granulations. Sometimes it is 
found on the cornea itself. 

2. ^cchyinoses of the coajtmctlva (hyphfema 
conjunctiva, Plate 14, h) are quite common, either as the 
reault of injuries, such as scratches or cut-wouuds, or from 
stasis of the blood during a paroxysm of whooping- 
cough, or ordinary cough in elderly people with weak 
vessel-walls. It 1ms been observed especially in persons 
who are the subjects of marked arteriosclerosis with or with- 
out nephritis, ^nd who usually die of apoplexy ; hence the 
phenomenon is significant from a diagnostic point of view. 
Wonnds of the conjunctiva sliould be closed with sutures 
as soon jis possible, 

3. Bums, caused by molten lead or iron, hot ashes, 
et(\, or by acids and alkaline lyes, and particularly by 
slaked or unslaked lime (mortar), are among the common- 
est accidents. The usual seats are the lower portion of 
the conjunctival sac and tlie lower segment of tlie cornea 
(Plate 19). The epithelium is destroyed and the necrotic 
tissue appears grayish or bluish-whife, while the adjacent 
oonjunctiva is intenselyswollenand inflamed, and occasion- 
ally suffused with blood. Burns on the cornea give rise to 
similar whitish sjiots; these soon lose their epithelial cov- 
ering (Plate 19, A), ulcers are formed, and a cicatricial 
opacity results, which, if situated in tlie center, may in- 
terfere seriously with visual acuity. In t!ie conjunctiva 
tho injury is followed by cicatricial contractions, shorten- 
ing of the mucous membrane, general shrinking of the 
cimjunctival sac, and the development of symblepJiaron. 

In the cornea the eroded area sometimes becomes cov- 
ered hy a process of conjunctiva, forming a so-called 
pKeudopterygmm, 

Treatment. — The ultimate effects of a lime-burn are 
much more serious than appears at the tirst glance, and 
great care is tlierefore necessary in the treatment. The 
injured eye must not be washed with water, as such a pro- 
ceeding would dissolve more of the caustic material and 
diffuse it over the conjunctival sac. The cleaneiw4,vi>V*?^ 
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Y Plate 17. ^1 

Eczema of ths CofiJnnctlTSi, uEocUted with SevaTe Eczema of th» 
Face.— Al ill -nourished fiuitory-girl, 15 yeara old, with Bullow, pnliy 
fane, affliuted nitli chronic rhinitie. eczema of the uose and face, and 
eciematoua uatarrh of botli eyes, with considei'able seccetion. At the 
uasal bordi:r of the coruiiU, in the right eye, a pustule is aeeu, HitUHt«d 
partly on the conjunctiva and partly ou the coruea. In the left eye 
there ia a single pustule on the bulbar coqjuuctiTa, to the temporal aide 
of the coruua, the luargiii of whiuh is also beset with minutu pastilles 
(nut seen iu the picture). Tbe facial euzuma was sulijectfd Co aaltabte 
treatment, the conjunctiva painted with dilver nitrate, and later dnzted 
with calomel. The patient was sjibjected to diaphoreaia. After a two 
luoutha' courae of truatmeut, which was marked by many relapses, a 
complete cute was effected without iiyury to the eyes. 

effected with a brush dipped in oil, after which a. concen- 
trated solution of sugar, which conibines with lime to form 
an insoluble com])ound, may be infitilled intu tho eye. If 
the burn was caused by an acid or by an alkali, use a 
substance which will neutralize the caustic agent. To 
allay the pain and isolate the injured tissue as much as 
possible, vaselin containing 1 per cent, of atropin may be 
rubbed in ; this al.so has a tendency tn prevent adhesions 
between the lids and bulb. But it is not always pos- 
sible to prevent the develcipnienl of symblepharon, and 
an operation subsequently becomes necessary, 

PTERVaiUM. 

This anomaly consists of si triangular flap of conjunc- 
tiva, which by a very gradual j>roeess, lasting months or 
years, encroaches on the cornea either from the nasal or 
the temporal side (Plates 16, 6, and 2G, a). In severe 
cases the growth eventually covers the pupil and causes 
permanent diminution of vision. Wherever the ptery- 
gium becomes adherent to the cornea a permanent super- 
ficial opacity remains. 

The pterygium develops from aptngueculn, a yellowish 
elevation not infrequently seen in elderly people on either 
the nasal or the temporal side of the cornea. It is often 
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caused by exposure to wind and dust. The yellow color, 
which gave origin to the name, is not due to fat, but to 
hyaline degeneration and an overgrowth of elastic fibers. 
The mechanism involved in the movement of the Pinguec- 
ula and adjacent conjunctiva toward the cornea is not well 
understood. 

Two forms of pterygium are distinguished, the pro- 
gressive and the staiionary. The latter is smooth and light 
in texture, non-inflammatory, with a flattened, fibrous 
apex ; it gives little pain. The progressive pterygium, 
on the other hand, is succulent and inflamed ; the apex or 
the entire central border is swollen and grayish-red in 
color. A large pterygium exerts a good deal of traction 
on the conjunctiva, so that the semilunar fold is often ob- 
literated (Plate 16, b). 

The sequelae of pterygium are conjunctival catarrh, de- 
formity, and eventually diminished vision by obscuration 
of the pupil or diplopia from motor disturbances in the 
globe. 

Tlie treatment consists in operative removal of the 
growth and reposition of the conjunctiva ; cauterization 
is usually of no avail. The growth, however, is liable to 
recur even after radical surgical removal. 

TUMORS OF THE CONJUNCTIVA. 

Benign Tumors. — Tlie commonest form is the der- 
moid growth (Plate 11, a and 6). The cornea is usually 
involved to a greater extent than the illustrations show. 
The tumor is always congenital, and chiefly troublesome 
on account of the deformity it produces. Its usual seat is 
the external or the inferior margin of the cornea. Struct- 
urally it is neither more nor less tlian a piece of aberrant 
skin, supplied with hairs and sebaceous and sudorific 
glands. Associated with it we often find malformation of 
the lids, iris, et<5. 

In removing the tumor great care is necessary to avoid 
making an opening in the cornea. 
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2 years old ; three 



Plate 1 8. 

a. Uaiglnal eczema-pu^tnle in u sii'mful 
days after tho beginning of tlie disease. 

b. EplUialloma. IhtoItIiix botti cornea and couJotictiYa, ii 
:il! yeara. The tumor has been growing Bteadily for three y 
patient Felt ao iTJCODvenieace uiitil quite reeeutly, wlieii it began to 
eaase itching atirl BtAbbing-puius and Home diminution of visiou. The 
gruwth in not pnioful on pressure. The adjacent portion of tbe cornea 
in tbiek and opaqne, its Hurbce rangh aud nueveu ; the rest uf the eoniea 
ia covered with a, cloudy and highly yascnlar film, so that direct inapoo- 
tion of the eye ia iuipoasible. Vifiioo Is practiually abolished, the move- 
meDts of the haiid beiug discerned only at a very short distance. Enn- 
cleatlon. Examination shows that the cornea, ia largely Involved, and 
even the sclera has been attacked by the tumor. 
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Simple polypi {small fibromaa) occur rarely ; their 
favorite seat ia the inner canthiis. Papillomata are 
occasionally seen in the same situation. 

Malignant tumors include carcinoma (epithelioma) 
and sarcoiiifi. Bcith tumors preferably begin at tlie eoi> 
neal margin. Epithelioma originates as a small, non-pig- 
mented, flat elevation, not unlike an eczema-pustule, wfaiob 
for a long time retains its superficial character, but eventu- 
ally becomes larger and penetrates more deeply into the 
subconjunctival tissue (Plate 18, b). While cancerous 
growths are seated on a broad base and tend to spread 
superficially, the tendency of a sarcoma is rather to grow 
in height, overhanging the cornea without involving its 
structure. Sarcoma is usuaWj pigmantef I. 

Both carcinoma and sarcoma are exceedingly malignant 
and demand immediate radical excision, to protect Imth 
the eye and the life of the patient. If the tumor is firmly 
embedded in the tissues of the eye, enucleation is unavoid- 
able. 
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DISEASES OF THE CORNEA. 

A. DIFFUSE INFLAMMATIONS. 

I, Parenchymatous Keratitis (Interstitial or Diffuse 

Keratitis). 

This disease is important, pot bo much on account of its 
frequency as of the grave symptoms to which it gives 
rise. The great majority of cases (90 per cent.) occur in 
children between the ages of five and sixteen. The course 
of the disease has been so admirably described by Horner ' 
that it seems to us we cunnot do better than quote his 
exact words : 

"In these children a faint, gray haze, accompanied by 
slight ciliary congestion, slowly creeps into the periphery 
of the cornea. At first it occupies a narrow band along 
the mai^in; but gradually it includes wider portions of 
the periphery and sends out tongue-like processes toward 
the center (see Plate 28, c), which soon coalesce and cover 
the entire marginal zone with a cloudy film, leaving ODly 
the central portion free. The lids are spasmodically 
closed, and when we force them apart we observe that the 
surface of the cornea is cloudy and the epithelium has a 
steamy, stippled appearance (in rare cases it is puckered 
into folds), as in cases of increased intraocular pressure. 
With lateral illumination the stripe-like and net-like 
opacities are seen to occupy the deeper layers of the mem- 
brane. The film gradually advances from all directions 
toward the center, where it contracts and increases more 
and more in density, forming a serious obstacle to vision, 
while pari pas/ni the marginal zone liegins to regain its 
tranaparenoy. Now the central opacity gradually begins 
to change, and the surface relaxes and breaks up, show- 
ing areas of greater transparency among the gray spotp. 
The vascular changes vary widely <luring this prooesB of 
migration. In some cases the centrijietal migration is not 
followed by any pathologic changes in the blood-vessels; 

' K'iruer, "Dies Kraukheiten dcs Auges im Kiiulosaltor," Hamlb. der 
KhidtrkToakhtitai, 5 Bd., ii, Abt., p. 320. 
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Plate 19. 

a, Llma-bam of tbe oomimclilva uid cornea, recant, in a buy, 18 
years old. The injacy was cauaed by the exjilosiou of a bottle wbiuh 
thu patieiit wiM lilHug tritb watur and uuslakud iiiiio. The akin of the 
lids, on the right, shows tha marks of glitai fragmiMita. Thi: iHjiijunctiva 
of the upper anil lower lid is badly excoriated ; uhw the bulbar MQ- 
jnDctiva below Cho norncA aud the lower Bogmeut of the cornea itwl^ 
which is dim aud bluiah-white. Satisfautory cave was obtained with 
pi'acticallf uornial vision, although a rathuc dcusu cicuttidu) o]iaoitj re- 
mained about the lower corneal margin and thu uoitjuDctiva uovering 
tliQ lower retroCarsal fold wna somewhat liburteued. 

b. Llme-bucn of the coojasetl'n and cornea, of longer atnudiuK 
than the preceding, iu a mason, Iff years old. A week ago, whils 
the patient was mixing mortar with lime that hud buen slaked two 
days before, aome of the niat«r al bered the left eye. The esduir 
is seen in proceas of separation and th respouding spot on the 
corueia has lust its epithelium and la su rounded by a gray border. The 
center of the injured spot is sligl tly d p eased f ■om the loss of tissue. 
Hoallng was fullnwed by only slight s A fo mat u and vision was oat 
diminished. 



in others a few small vessels ap|)(!ar iu the deeper layers 
of the cornea, hut not until some time after the formatioa 
of tlie central opacity. In a few rare cases, however, a 
very cliaracteriatic vessel-formation is ob.servcd to accom- 
pany the advance of the process from the sclera into the 
cornea. Short, densely packed lilo(Mi- vessels, terminating 
abruptly at the center, appear to [HisIi the opaiiity before 
them and in a sense constrict the corneal field. These 
vessels are sometimes so thickly crowded that they look 
like an ccchymosis. 

"The cornea,! disease does not end with the completion 
of the centripetal migration and breaking up of the cen- 
tral opacity. Irregular gray spots and nebulse make their 
appearance in the sul)stance of the cornea and combine 
with the resolution of the central opacity to give tbft 
membrane a speckled appearance. This secondary stago 
id sometimes interpreteil as a primary corneal lcsi( "' 

the special name kfiiiiUis pundatu is given to it. Th 
is readily explained by the fact that the patients do 
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usually present tlieniselvea for treatment until after the 
ceDtripctal migration is completed. 

" When iritis occui'a as a complication the preeipitates 
on the poateriur lamina of the cornea aad the secondary 
clianges in the piore anterior [>ortions of tlie membrane 
tend to accentuate the punctate appearance of the opacity 
and thus form another source of error. In about 30 per 
cent, of ail cases of interstitial keratitis the deep struct- 
ures of the eye become involved early in the course of 
the <lieease ; but in most cases this complication ai>peara 
much later. Iritis usually takes the serous form; it ia 
attended with the deposition of heavy precipitates on the 
posterior lamina of the cornea and lieamentnm pectina- 
tum, slight exudation into the pupil, and variable pressure- 
symptoms — usually subnormal tension. As serous iritis 
itself is a form of uvaiis, we are often able, aft«r the cen- 
ter of the cornea has cleared up, to establish the exists 
ence of opacities in the vitreous, equatorial foci of cho- 
roiditis, and uveal neuritis ; we may find polar and poste- 
rior cortiml catnract — in short, all the signs of a ditt'nse 
morbid process, which from its conspicuous feature has 
been called diffuse keratitis, but is very often a panoph- 
thalmia. 

" The disease usually affects both eyes, the 8eci>nd being 
attacked days, weeks, or even months after its fellow. I 
myself have been able to establish bilateral involvement 
in 80 per cent, of my cases, in spite of the obvious fact 
that the patient hails the appearance of disease in the sec- 
ond eye a.s a proof of inefficient treatment and seeks ad- 
vice elsewhere, It is always advisable to predict the 
probable occurrence of the disorder in the other eye, and 
to warn the patient that it Is very apt to run a slow and 
tedious course. The most favorable cases last from six to 
eight weeks ; secondary opacities, iritic complications, and 
their consequences protract the duration of the disease to 
months and years. Relapses are frequent, even after long 
intervals of freedom from the disease. These relapses do 
not, as u rule, exhibit tlie aame character as the a'c^ifjsa^ 
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attack ; tlie particijiation of tlie sclera is more pronounced 
or a true scleritis develops ; and the corneal baze is not bo 
diffuse, but appears in patches, while the vascular changes 
in the superficial and deep layers are more irregular." 

The ultimate fate of the corneal maculse varies widely. 
In some cases transitareucy is completely regained ; m 
others, marked by frequent relapses, the center is irre- 
mediably obscured by line, nebular opacities and vision 
is permanently injured. In almost every case of inter- 
stitial keratitis minute vessels can be detected with a loupe 
and lateral illumination, or with the ophthalmoscope and 
direct light. They can be seen twenty years after an 
attack, and may be utilized as a diagnostic sign of syphilis. 

The cause in two-thirds of the cases is hereditary 
syphilis, and the classical signs of this condition should 
always be looked for ; they are : Flat upper jaws, sunken 
nasal bridge, scars at the anglesof the mouth, and Hutchin- 
son's teeth, characterized by diminished size with fairly 
good enamel and shapely outline, and, usually, wide inter- 
vals, es]jecially between the incisors. The central incisore 
of the upper jaw are wedge-shaped at the expense of the 
free cuttiDg-surfaeo, which is often marked with a small 
circular notcli. The significance of the deformity is 
limited to the permanent teeth. We also look for ulcers 
or scars in the i>alate, for tissue-destruction of the pillars 
of the fauces, or adhesions of these structures to the 
pharj-ngeal wall. Deafness not infrequently develops in 
the later stages of the disease ; the cervical glands are en- 
larged ; there are chronic periostitis of the tibisB and pain- 
less synovial effusions in the knee-joint. Upon inquiring 
into the family history' we learn of a lai^e mortality 
among the children, and of abortions and stilloorn infants. 
In some cases, if the refracting media are not too much 
obscured by the opacity, it may be possible, during the 
healing-stage, to make out minute light or dark blotches 
on the eyeground, which I have illustrated in my Atfas 
of Opidfialinoscopy, vol. vii. of this series, and which I con- 
sider positive signs of herctlitaiy lues. The larger foci of 
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clioroiditis which sometimes appear during the later stages 
uf the disease havt; no sigiiiticance. 

The diagnosis is materially simplified by the fact that 
parenchymatous keratitis never undergoes ulceration, dif- 
fering in this respect from eczematous iu flam mat ion of 
the cornea. It is of the highest importance to be able to 
distinguish the disease from glaucoma, wiiich iu rare in- 
stances occurs in childhood ; au error in this respect might 
entail fatal consequences. In both disea'ses there is a 
faint cloudiness of the cornea ; but in keratitis the opac- 
ity is irregularly distributed in spots, while the haze of 
glaucoma is uniform and diffuse, and usually less marked 
than in keratitis. Definite information can be obtained 
by testing the tension, if necessary under anesthesia. 

Prognosis. — This is unfavorable iu so far as we are 
unable to remove the inflammation or prevent its occur- 
rence in the other eye. The prospect of vision being 
eventually restored is, liowever, fairly good, recovery is 
practically perfect in many cases, aud almost always a 
serviceable degree of visual acuity is regained. 

Treatment. — ^This, in the first place and in all cases, 
must include a tonic regimen ; in tiio second place, pro- 
vided they do not interfere with digestion, tne milder 
iodids, and finally the careful use of mercury ; the latter 
drug, however, is not so efficacious as in the inflamma- 
tions of acquired syphilis. The local treatment in the 
early stages should consist of atropin and dark glasses 
to relieve tlie irritative symptoms. Later hot fomenta- 
tions are to be applied ; and if it is tolerated, after a time 
yellow oxid of mercury salve may be rubbed into the eye. 
The oxid can be incorporated with ungt. amvlo-glycerin, 
0.1-0.2 in 10.0, or with vaselin, 0.2-0.5 in 10.0, applied 
with a glass rod and well rubbed over the surface of the 
cornea with tlie closed lid, once a day or every other 
day. It may not be borne until late in the disease, but 
its continued use materially hastens the clearing of the 
opacity. [In addition to the tonic regimen, which should 
include cod-liver oil, arsenic, iron, etc., according ta the 



148 EXTERNAL DTSBASES OF THE EYE. 

Plate 30. 
HerpsH lOBter oplLtbalmlcns, taken on tLu sixth day nf the i 
The piitieiit, a healthy man, of 4H years, at that time complaiued of paia 
and the aenBation of a forBign body in the left eye. Tho ueit day ho 
had a alight chill, followed by iia,uaea and lasaitnde, so that he went to 
bed. When he v/dka up the fuljowing miiFDing forehead und nose were 
covered with au emption whiuh caused huruiug pain. The left eye allg 
became violently inHumed and he could not see well with it. The doe- 
tur ordorad lead-walot compreaBOH [a mistake, on acconnt of the corneal 
affection), whereupon vision became worse. At tho time of admission 
the veeiclea had already dried np and formed ciusta, aa aeea in the piet- 
nre. The lida are somewhat edematous; coiuunctiva very red and 
swollen, and covered with secretion ; the entire cornea, with the except 
tioa of the periphery, Is denuded of epilhelinoi, and wberu any exii 
It is grayish-white and opaque. The corneal tissue shows diOusc ti 
biditj, and the pupil, which is moderately dilated, ia barely visible. 
Sensibility ia diminished in the diatributiou of tho ophthalmic bmnch 
of the fifth nerve and entirely loat in the cornea eiceptatthe periphery. 
Under a baudago the coruuil epitheiiam gradually regenerated in two 
weeks and the surfice cleared somewhat. When the patient was dis- 
missed, ail weeks after the beginning of the attack, aenaibility had uol 
been restored in the cornea ; the surface nas uneven, though capable of 
leflection, hut tho tlsaues were obscured hy luaculH^. so that the pupil 
was barely visible. Tn this case the cornea was attacked primarily, at 
the same time as the skin. 

indications, suitable diet, regular exercise, massage, etc., 
the Editor has miieli faith in the daily iiiiuietion of mer- 
curial ointment, which may be kept up for weeks at a 
time.] 

In rare instances parenchymatous keratitis is met with 
in ncquired syphilis, usually in association with iritis. It 
is somewhat more common in rlteumatto subjeets, forming 
in Bucli cases part of a general sderitie. Portions of the 
cornea near the scleritic focus become opaque and, in the 
course of time, aa white as the sclera {sderatizivg kera- 
titis) ; the cornea loses its circular outline and appears to 
be Mieroached upon by the sclera (Plate 29, i). [The 
disease is also attributed to rachitis, scrufnla, malaria, and 
depressed nutrition. Rarely it may begin in utero. — Kl).] 

Slight injuries may give rise to extensive parenchyma- 
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tons infiltration of the cornea, which usually disappears 
rapidly, but occasionally persists for some time and only 
partially disappears. It is therefore important to observe 
the greatest care in the treatment of slight injuries, either 
from scratches or the entrance of foreign bodies ; often it 
may be necessary to use protecting bandages. Deep dif- 
fuse infiltration of the cornea may also be caused by 
iridocyclitis. 

B. CIRCUMSCRIBED INFLAMMATIONS OF THE CORNEA. 

These forms are more frequent than the diiFuse, and 
the most frequent of them is 

a. Eczematous Keratitis, 

also called phlyctenular or scrofulous keratitis [phlycten- 
ular keratoconjunctivitis.] The corneal affection may 
occur independently or in combination with eczema of 
the conjunctiva, the predisposing causes being the same 
for both forms. 

The pustules vary quite as much in size and number 
in the independent corneal disease as in conjunctival 
eczema ; but here also each individual focus has a dis- 
tinctly circular contour. The smaller vesicles, which 
appear as minute grayish elevations and are rapidly con- 
verted into small, sujierficial dei)ressions by the loss of 
their epithelial covering, heal in from eight to ten days, 
without causing congestion or leaving any appreciable 
permanent opacity. The healing of larr/er ulcers takes 
place much more slowly and involves a greater loss of 
substance ; ulcers with purulent floors are formed ; a few 
thickened blood-vessels appear at the edge of the cornea 
and gradually work their way toward the ulcer, under- 
neath the epithelium. Unless secondary infection takes 
plac(s the ulcer clears up and regenerates under its fresh 
epithelial covering, as may be seen by its refle(»tive prop- 
erties and failure to stain with fluorescin. The normal 
transparency is not completely restored, but a permaaeut 
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Plate 31. 
Foreign Bod; on the Comes and Dermoid Oyst of the Orbit.— An Italian 

marbie-c litter, 18 ycnra old, yBS(t>cilay recciveci it BpliutHt in his left eye, 
wUieh appcara as a small hrowD particle aurronuded by a yollow inflltra- 
tion, a littlo to the temporal side of the tenter. Patient refusoa to bave 
tliB dermoid cyst removed. The swelling abovu the left lacliryiual sac bna 
existed since childhood, and baa increased very little in the liut few 



macula, remains, especially after a centrally situated ulcer 
(Plate 23, b) ; tbe circular shape iodicatca its eczematous 
origiu. Large pustules may peuetrate deeply into the 
corneal tissue and eventually cause a perforaliou, usually 
after the development of iritis and turbidity in the 
anterior chamber, Ijarge single ulcers near the corneal 
margin are more apt to jierforate than central ulcers. 
Perforation is usually followed by attachment of the iris 
to the wound, where it becomes incarcerated in the heal- 
ing process (Plate 23, n). 

If the perforation is very lai^ the iris is ant to slip 
through tlie opening {pro^pue of fhe ii'ik), ami if there 
is extensive purulent infiltration from secondary infection, 
the corneal tissues may break down and a staphyloma 
result. This is formed as follows: The iris which closes 
the perforation, although reinforced by granulation- and 
scar-tissue, is unable to withstand the intraocular pressure, 
which is usnally increase*! by secondary glaucoma, and 
gradually bulges forward. In a few weeks or months the 
staphyloma is completed — a hemispherical, grayish-white 
or bluish protrusion, which causes a marked deforrai^. 
Vision is usually destroyed much earlier. 

If the disease is protracted and the eruptions constantly 
recur, accompanied by vascularization, so-called fuzeniatouK 
or sccq/u/oiisjrnnmis (Plate 22) results. Numerous super- 
ficial blood-vessels unite with new and oUl ibci and tneir 
maculffl to form a grayish-red coating over the face of the 
cornea and, of course, interfere greatly with vision. If 
the condition persists for any length of time an extensive 



opacity may result and cause permanent diminution of 
visual acuity. 

Corneal eczema very often occurs secondarily to eczema 
of the conjunctiva. Pustules appear directly on tlie cor- 
neoscleral junction, partly on the cornea and partly on 
the conjunctiva. The adjacent corneal area becomes 
cloudy, and a few hiood- vessels make their appearance. 
This is the so-called mnrginal keratitis. If the marginal 
plilyctenulffi are large (1 .5-2 mm.) the corneal half is often 
converted into a deep (excavated) ulcer, with strong ten- 
dency to perforation (Plate 23, a) ; or the phlyctenular 
ulcer may leave the periphery and creep toward the cen- 
ter of the cornea, forming the so-called migratory pw^h 
OT ffutaiculur keratitijt. The mechanism of this process is 
not well understowl. Moat cases do not come under ob- 
servatitm until after the process is completed, weeks or 
months after the beginning of the inflammation, when the 
following picture is seen : A bundle of minute blood- 
vessels, from 1 to 2 mm. broad, extends from some portion 
of the periphery toward the center of the cornea, running 
beneath the surface in a straight or slightly curved line 
and terminating in a crescentio, grayish elevation. When 
the process is kept under observation for some time the 
blood-vessels appear to push before them the erescentio in- 
filtration in which they end ; the latter gradually wanders 
towarti the center or across the face of the cornea, between 
the center and the periphery, its convex border presenting 
toward the center. The process is attended with severe 
irritation and blepharospasm ; children evince a con- 
stant desire to bury their heads in pillows or creep 
into dark corners. Whenever the disease ia seen at its 
inception, the original cause is always found to be a mar- 
ginal pustule. Occasionally several fasciculse are seen in 
the same cornea, or one in each eye. The entire course 
of the fascicular keratitis across the cornea is marked by a 
stripe-like opacity, which remains for years as evidence of 
the disease, and usually pnMlnces permanent diminution 
of vision, as it preferably affects the pupillary i;e,^w\. 
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Eciema of the Cornea and Conjunotlva on Both Bldee, wltb EoiHM 
or tbe Hairy Scalp, Mose, and UouUi.— The patieut, u, delicate, uiidor- 
sizeil boy of II ytars, very paly, has suffered froui inllumed tyea for tbe 
past two years. There is conjunctivitia of both eyes, with copions Becre- 
tioo SDd eczoninl^uB paimaii over both coioes, which are covered with 
iofiitratea uf various sizee, fresh iiustules, and macules of loni; standiDB- 
A recent pustule is tu be seen in tbe nasal half at the cornea in the left 
eye ; in the right eye a cnisccntic opacity in the lower segment betlayi 
the former o*M:iirrenGC of fascicular keratitis. '" 
proves the common origin of the various manifestations. 



Mai^nal phlycteniilie sometimes lead to the devel(^ 
meat of eczematous, marginal pannue, or, which is worse, 
to a long marginal ulcer, by the eoaleseeiK* of several 
adjacent pustules. The adjacent portious of the cornea 
become the seat of extensive iufiltratioD, and perforatioa 
is- very apt to result. 

While in the conjunctiva the process is attended with 
only a moderate degree of irritation, eczema of the cornea 
gives rise to marked subjective symptomfi, pain, a feel- 
ing of grittiness, as if the eye contained a foreign body, 
difficulty in opening the Hds, or even blepharospasm, and 
excessive lachrymation. Vision is affected as soon as the 
process invades the pupillary r^ion. 

Diagnosis. — The circular shape of the individual pust- 
ules and the presence of eczema in other parts of the 
body are the chief diagnostic points (Plate 22). In addi- 
tion much information may be gained by <)bBerviiig the 
ciliary congestion and the reflecting properties of the cor- ' 
neal surface. If many old and recent opacities are pres- 
ent, associated with pronounced vascularization, the picture 
of parenchymatous Keratitis may be simulated. The latter 
condition, however, is never productive of tissue- destruc- 
tion, and the circular opacities which sometimes develop 
in tie later stages are less sharply defined than are the 
maculie of eczema, which, in addition, are characterized 
by a constant central depression. 

The prognosis is influenced by the unfortunate ten- 
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(lency to relapses, which threaten to protract the disease 
indefinitely. If a large pustule develops in the center of 
the pupil, permanent impairment of vision is the unavoid- 
able result. In strumoua subjects external conditions, 
such as food, living -quarters, cleanliness, etc., have a 
marked effect on the outcome of the disease. 

Treatment.— General measurea to neutralize the evil 
effects of the atrunious habit are the firat requisite. If 
the patient's surroundings as to food, lodging, and clean- 
liness are unsatisfactory, every effort, should be made to 
get him into a hospital, where his diet can be carefully 
regulated. Iron (ferr. sacch. solub. [the Editor prefers 
the iodids of iron, to which Fowlers solution may be 
added]) has a stimulating effect on the appetite, esjiecialiy 
for meats, and acta as a general tonic. This should be 
supplemented by saline baths, and during the winter with 
cod-liver oil; in obstinate cases gix»d results are some- 
times obtained by a course of sweating. 

Jjoc^lly, atropin in sufficient quantities ^3-8 drops of a 
sterile 1 per cent, solution or several applications of 
atropin-vaselin) to check the pain is indicated. A com- 
press-bandage, which in itself tends to allay the pain, is 
then applied to guard against secondary infection and 
purulent infiltration of the abrasions, which are very apt to 
occur in eezema. The best form of bandage consists of 
one wound over a pad of cotton, which is kept moist with 
a 1:5000 solution of mercuric chlorid, more particu- 
larly if there is catarrh. The dressing must not be re- 
moved until every single abrasion is sufficiently covered 
\yith epithelium. To check the catarrhal secretion, which 
does not contra indicate the Itandage, the tarsal conjunctiva 
should be painted once every day with a 1 to 2 per cent. 
solution of silver nitrate. 

If purulent infiltration has set in around the pustules, 
near tiio corneal mai^in, for instance, the bandage should 
he tightly drawn. This is the only condition in which 
pressure is desirable in the application of the dressings. 

Before the caustic treatment of fascicular keratitis *«*& 
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Plate 23. 

a. PerfDratlon of the Corum tsy an EczemalouE Ulcer, with Adhesion 
of the IrlB, — PatiKQt ix a, scrofulous boy, 10 years old, ivho had bi!<-u 
treated outside of the boepital for the past four weeks, and wiis admitted 
at the time of this recent pcrforatiun. It is ovidpnt from the shape of 
the perforation that it is duD to an cuzcnia-pu»tule, even withoal the 
ovidiuice uf eczema in the uOier eye. There is typical ciliary cougration. 
Tbu pupil, owing to the adhesion of the iris, is displaced toward the 
temporal side. A compreasing bandage was applied fur two weeks, uud 
the porfiiratloD healed, leaving a sniuoth, slightly pigniuntod scar. The 
pupillary distortion is permanent. After a few weeks vision was practi- 
cally restored. 

b. Kacula of ths coinfla of lung standing, the remains of an cczema- 
touB ulcei. Tlie circular outline of the scat and the loss of cilia indicate 
that eczema is the causal ageut. The eye at the present time is fi-ee 



introJuced, the malady was most distressing to the jiatit'nt 
and a great trial to the physician. Now we resort to 
cauterization, usually with the mitigated stick, well drawn 
out to a point, under local anesthesia with cocain. It is 
important to have the patient under good control, so as to 
avoid injuring the healthy tissues, hence the services of a 
capable assistant are indispensable. If the first applica- 
tion fails to arrest the process a second shouhl be tried. 
The destruction of the advancing crescent is speedily fol- 
lowed by cure, as the rich vascularity of the tissues ismust 
favorable to regeneration. 

It is most important in all forms of eczematons kerat- 
itis to apply a stimulating remedy at the most favorable 
moment for hastening the reparative process. Fop this 
purpose a 1 to 2 per cent, salve of yellow osid of mercury 
(well mixed and comminuted) usually suffices. Its use is 
.indicated as soon as the inflammation has begun to sub- 
side, when tlie ulcers are usually clean and vessel-forma- 
tion has begun. The salve fulnls the double purpose of 
clearing up the o]racities and preventing relapses, and its 
application must be persevered in for some time, 

[The treatment of the rhinopharynx is essential in all 
tbese cases, and always there will be found rhinitis, hyper- 
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irophied titrbinals, adenoid vegetations, etc. The lacliry- 
monasal duct should be kept patulous. Severe coriieul 
ulcers are mauaged on general principles. — Ei».] 

3> Herpes Cornece. 

Herpes is another form of keratitis of a dermoid char- 
acter and occurs as herpes zoster or as herj)es febrilis. 

Herpes zoster (see p. 92) produces various lesions in 
the cornea : 

1. Tlie vesicular eruption may appear primarily in the 
cornea at the same time as on the akin (Plate 20). The 
vesicles appear in groups, rapidly break down, and form 
an irregular, shallow nicer, which sometimes liecomes 
deeper and gives rise to extensive purulent infiltration 
i»f the cornea. In the mildest cases the site of the vesic- 
ular eruption is marked by a more or less permanent 
opacity (Plate 20). Iritis occurs in some instances as a 
(uni plication. The most conspicuous symptom in this 
and in the following forms of herpes zoster is lessen- 
ing or abolition of the sensibility, which is determined 
by touching the ^e with a twist of cotton. 

2. In some coses anesthesia occurs in circumscribed 
areas, and upon careful examination delicate nebulas, often 
composed of numerous, small round dots, are seen in these 
areas and sometimes produce shallow ulcers, but in most 
Cfises persist for some time without breaking down and 
eventuiilly disappear entirely. These opaque spots appear 
to be directly dependent upon the anesthesia or disease of 
the trifacial, which is the original cause of herpes. 

3. Paralysis of the trifacial may give rise to neuro- 
paralutia Ireratitus, a dangerous form of inflatiimatioa 
caused by pyc^nic micrococci, which may lead to exten- 
sive ulceration or purulent (colliquative) necrosis of the 
corneal tissues. 

The treatment of herpes zoster consists in the careful 
and continued application of u protective (sealed) band- 
age, which, if persevered in, may possibly ward off" neuro- 
paralytic keratitis. For this reason it should be employed 
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variuus aliapea 

under my observation duritig the egiidemiu uf influetizit iu 1880-91. 
(They are also to be fotiiid in the work of Dr. Hainiauer, who wsk at 
that time my 'assistant.' ) In Figa. 1. 5. 6, T, 13, and IT we sue macules 
from former attacks of lierpes. recoeni!!«d by Iheir irregular outliite, m- 
sembling a geographical map. Figs. 10 and 15 show the macules which 
resalted from the nlcers seen in 7 and in 9 and 12. Figs. 12 and 14 
illuatiat« the coalescence of a diserete eraption, and Fig. IT a oiagniQed 
pictnrF of the nriginal ulcer. In Figs. 11 and 12 alight vascularization is 
begiuning to show itself. 



even when anesthesia is the only symptom, and is impera- 
tively demanded when there is destruction of the corneal 
tissue. 

Herpes comcEe febrilis (Horner) should engage onr 
interest if only because it proves conclusively that proc- 
esses ran occur in the cornea in every roajwet analogous 
b» cntaneoiis diseases, and that the individual foci possess 
the same shape, on a very nuich reduced scale, as in the 
skin. 

It is important to note that the ^'esicles on the cornea 
are much more delicate in atruoture, and therefore break 
down and disappear more rapidly than on the skin ; hence 
the diagnosis is iiHuaFly made from the characteristic 
shape of the subsequent loss of substance, the herpetic 
ulcer and ite peculiarities. After the vtjsicles burst (in 
from one to two days) the cornea for the next week or two 
look.s its it' it had been si^ratched with a sharp splinter. 
The irritation ia moderate, and the injured spot as well as its 
immediate surroundings, only slightly opaque. In a week, 
or from one to two weeks after tlie first appearance of the 
eruption, the last shreds of the vesicle-walls separate and 
the ulcers present tlicir typical s/fmow« outline and clear- 
cnt edges. Tlie contour can be very clearly bniuglit out 
by xtainlvg with fluureai-in, a procethirc of the greatest 
' Die MUfdtalwigea da Herpa Camae FttrilM, luaug. Diucrt. ZJirlah. 
IS9I. 
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diagnostic value in doubtful pasas. [Ae pointed out by 
Veasey, toluidin-blue will also stain the cornea when it is 
deprived of epithelium. — Ed.] Before the stain is intro- 
duced, a few drops of a 2 per cent, solution of cocain are 
instilled into the eye, whicn has the incidental advantage 
of intensifying the color. One drop of an alkaline solu- 
tion of fluorescin (fluorescin, 0.2; sod. carb,, 0.3; aqua 
deslill., 10.0) is then applied to the cornea and the eye 
ke]»t closed for half a minute, after which it is thoroughly 
washed with a 1 :5000 bichlorid solution. The peculiar 
shape of the ulcer at once becomes manifest (Plates 24 and 
25, a). Occasionally more than one ulcer is to be seen. 
As a rule, the original outline is retained throughout the 
course of the disease ; in exceptional cases, however, small 
extensions make their appearance after a few days, due to 
deeper-lying ulcers whose epithelial covering has just 
separated. Of course, if secondary infection and infiltra- 
•tion of the surrounding tissue supervene, tlie ulcer may 
assume any size, and may even result iu a true hifpopi/on. 
The distinguishing feature of herpetic ulcer is the exceed- 
ingly slow healing process, requiring from four to eight 
weeks for its completion, which is probably due to the 
scant and sluggish vessel- formation. 

The explanation may be found in the fact that the 
nerves are diseased in herpes febrilia as well as in herpes 
zoster; this is shown by tne diminished sensibility of the 
cornea observed in many cases. As in all forms of corneal 
ulcer, regeneration begins at the edges ; a new epithelial 
covering overspreads the floor of the ulcer, so that it recov- 
ers its reflecting power and does not stain with fluorescin. 
The original level is very gradually restored, although a 
more or less pronounced macula always remains and for 
years afterward retains the shape of tlie original ulcer 
(Plate 24). 

Herpes corneEe does not appear in successive crops, like 
eczema; but it is prone to recur in the same eye, or, by 
way of variety, in the other eye, wlienever the individual 
happens to have fever. An onlinary cold or a short ai 



EXTERNAL DISEASES OF THE EYE. 

Plate 3S. 

rpsB cornea fabrUla, tlireu weeks after Che bct;>uuiiig uf tliedl*- 

lined witli flacmiols, almwine a green Dicer, or irregular, sinaous 

II the temporal balf of tlit cornea. (The greeu eolor is a little too 

I ligbt iu the fiearc) A alight degree oF veESol-fotiDatiDii may be seen at 

the temporal margin of the cornea. The corjiinctiva i3 stained yellow 

by tliB tiuiirescin and, iu addition, ahovre marked ciliary congestion. 

TbB pupil Ib dilated with atiopiu. 

b. B7vap70]l-lcei*.Uns.— Just below the center of the cornea in a para- 
lent infiltration which developed in the course of a few days. The limit 
of the Infiltration remains atatloiiBry. The hypopyon in the anterior 
obamber In 2 mm. high. No history of tranmatism. There are moderate 
dacryoaCeuoaia and ulironie eaiijunctival catarrh. Satisfactory care after 
Beveial applicationa of pure carbolic acid. Visual acuity f. 



of gastric fever suffices to bring it out. The raal^j ia 
particularly common after influenza. In spite of the long 
duration of the proceas, the iris rarely becomes involved, 
unless a secondary infection takes place. 

The diagnosis is readily made from the symptoms de- 
scribed, aud especially from the color obtained with fluo- 
rescin. Sometimes a herpetic ulcer fails to show the 
typical sinuous contonr (resembling a geographical map), 
in which case we base our diagnosis on the slow process of 
repair. At first the diseased spots may easily be mistaken 
for scratches, except for the absence of a hiatory of trau- 
matism. It is often difficult to determine the febrile 
nature of the disease, Iwcause the patients usually present 
themselves long after they have forgotten any feveriah 
symptoms they may have had. Occasionally a herpetJo 
macula from a former attack is di'teet«d and helps to clear 
up the diagnosis. 

Prognosis. — We should emphasize the probability of 
a long duration, and, if the lesion is centrally situated, 
the unavoidable iwrmancnt impairment of vision. On 
the other hand, if the ulcer is properiy treated there is 
little danger of its spreading. Relapses are not infre- 
quent, and little or nothing can be done to prevent their 
occurrence. 



L- 
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The treatment is tlie same as for corneal ulcer ; it 
consists in atropin and the constant use of a baudage, to 
be worn until the reflex is restored in every part of the 
ulcer (for its chief object is to guard the ulcer against eou- 
tamination of any kind, especially of an infectious nature). 
The bandage also serves to diminish the pain by keeping 
the lids quiet, and allows the process of tissue-repair to gi) 
on undisturbed. When at last a firm epithelial covering 
has been formed, tlie baudage may be dispensed with, and 
yellow oxid of mercury salve (see p. 147) may then be 
used for from three to four weeks, t*> complete the cure. 
In the beginning of the disea-^^e one or two applications of 
sublimate solution with a cotton pledget (under cocain 
) are of advantage. 



4. Hypopyon-kemtitis, or Purulent Ulcer of the Cornea. 

The slightest abrasion on the corneal surface may open 
a way for the entrance of pyogenic microiirganisms, ])ro- 
viding some infectious material containing them is present 
and the cornea at the time afFbrda a fa\-orable culture- 
medium. The second condition is satisfied in individnals 
weakenwl by disease, bad food, or senile decay. The 
diseases which produce such a condition are measles, scar- 
let fever, typhoid fever, whooping-cough, variola, etc. 
Infectious material is especially abundant in catarrh of 
the lachrymal sac or of the conjunctiva. Farmers often 
suffer fntm purulent keratitis, probably because their 
hands are soiled with earth, although the unhygienic con- 
ditions under which they live are no doubt partly respon- 
sible. I have often found a perceptible reductitm of the 
hemoglobin in [tatients of this class. Then, too, the heat 
whicli prevails at harvest-time probably I'avors the occur- 
rence of infection. 

The lesions are usually of a Iraumatir nature, sometimes 
only slight abrasions made by a straw, a finger-nail, or a 
twig, which create entering-points for infection. Tliese 
may be eatablished by foreign bodiea. SftWMri«g«afc •^awt 
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Plate 36. 

a. SerplEiiiaiu Ulcer ofUie Cornea : Ftwrygltun.— Laborer, 65 yearsold. 
Five duys ago, while putitiit was ehiippiug wuud, a, twig titruuk liini in - 
the left eye. Uo now presents a large growiug uleer, with suppurating 
edgea, while (he center is already in process of regeneration. Se says ha 
haa been trouhleil with exceeaive lachrymation in both eyes for six 01 
seven years. The lachrymal canalicnli are nr«liided. A fairly large 
pterygium haa been present fur aome time. Below the cornea the oculu' 
coiijunetiva showa a moderate degree of edema. An hypo^iyon, 1 mm. 
in depth, increased during the next few days in spite of repeated cleana- 
ing uf the ulcer with pure carbolic acid, and Rnally illled two-thirds 
of the anterior chamber, ao that it was decided to evacuate the pna by 
puuctnre. The nicer eventually healed eompleteiy. A large central 
leukoniH rpmaiaed. Visual acuity: movements of the hand. 

b. Serplgliums nlcel of Uta Domea, in an advanced stage. The psi- 
tieiit ia a farmer, 75 years old. He has tulC etabbiag- and buraiug-paing 
ill the eye for two weeks : bis friends noCicud a spot and iuflammatian. 
Three daya ago be consulted a doctor, who seat him to the clinic. 
Marked senile symptoms; hemoglobin, HO pur cent. The eye hM 
watered for some time; caualieuli are impervious. The eye is very red; 
in the upper nasal portion of (lie eomi'a is a large uluer with broad, green, 
ish-yellow edges and attenuated, bulging ct.*ut«r, tbrongb which the 
dark anterior chamber is dimly aeon. Hypopyon 2i mm. deep; the 
aqneona humor is tnrbid. The nae of the thermoeantery is followed 
by perforation of thu nicer and evacuation of the hypopynn. Two days 
later the edges again suppurate, especially about the lower portion of tho 
ulcer. Cauterization with carbolic acid. On the nest day the nicer bad 
progressed, especially below. At this time the picture was taken. 
Another application of the galvanocautcry arrested the process. In Sve 
days the nicer cleared up. Cure after one month, with the formation of 
a smooth ecar, but do staphyloma. V = ^. 



L 



oflFeuding object is the direct cause of the infection, if it 
happens ti> be contaminated. 

Aseptic wonnds of the cornea, even if f|iiite large, heal 
rapidly and take on a new covering of epitiieliiim in 
& very short time; but if they become infected, they 
first turn gray and then yellow, and the discolonttioo 
spreads to the immediate surronndings ; an infiltration 
develops by the migration of lenkocv-tes toward the 
injured spot, where they accumulate in the corneal sub- 
Btance in ever-increasing numbers. The purulent nature 
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of the ill filtration betrays itself in tlie yellow discolora- 
tion. Now, the same process may take place if a simple 
ulcer — caused by eczema or herpes, for instance — becomes 
infected. In proportion as the inflaniniation and the con- 
sequent accumulation of leukocytes increase, the rest of 
the cornea becomes covered with a delicate, diffuse cloudi- 
ness and its reflex is lost. As soon as the purulent focus 
attains a certain size, iritis supervenes; the aquefjua 
humor becomes turbid, syuechiEe are formed around the 
pupillary margin, and pus coHectM in the anterior chamber, 
at first a mere yellow line along the lower margin of the 
chamber, later increasing to a segment (Plates 25, b, and 
26, a), which may occupy one-half or three-fourths of the 
anterior chamber. 

This purulent iritis is caused by a toxin, elaborated 
by tlie microorganisms in the cornea, finding its way into 
the anterior chamber (just as atropin does, for instance) 
and setting up an inflammatory process. The pathogenic 
bacteria themselves are not likely to penetrate so far, un- 
less there has been a very deep-reaching infiltration and 
perforation into the anterior chamber ; hence a hypopyon 
is usually free from bacteria. 

As the purulent inflammation increases, inflammatory 
edema develops in the bulbar conjunctiva and eveutually 
in the lids. The edema becomes very marked and in- 
volves the orbital contents (giving rise to protrusion) ; if 
extensive destruction of the corneal substance takes place, 
the suppurative process, penetrating into the iris and 
deeper coats of the eye, gives rise to jKinophthalmitis 
(Plate 27). 

It must be remembered that a purulent infiltration of 
the cornea is very likely to result iu general sloughing; 
the primary focus, which is usually circular in shape, 
breaks down in the center and an ulcer is formed, the 
floor and mai^ins of which exhibit a grayish-yellow dis- 
coloration. - The patient usually complains of pain in the 
eye, headache, and dimness of vision, if the ulcer is situ- 
ated within the pupillary region. There are, ho^KCMWCi 
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Plate 37. 

auppuratlos of tbe Cornea from Ssrplslaom Ulcer ; PanopUIialiitltlB. 

—The iMtieut, wlio is Ti yciacs old aoti a farmer by occiipation, wub 
treatud iu thU diuic a ycuir agu for uuiyuuctival catarrh, whii^h is now 
prttsetit, a» ma; he seen by the dried scnretloD at tho iiiuer caiitbos uf 
the left eye. The tjsac-duut is [Mitoloos on both sidta. Four days ago 
the patient notluud a burning BuuiiutiDU iu the right eye. but paid do at- 
tention to ituntilyestoriiay, whenhufuund that ho conid not see dearly. 
Hadoea not know of auy injury. Iu the right eya the lids are glued 
fast with aeoretion, the conjunctiva is rod and swollen, aud there is 
ciliary caiigestion ; the ooraaa is clear except at the center, which is ue>- 
cnpied by a circular, shallow nicer, 2 mm. in diamater, out aerpiginoua, 
bat of a uniform t;reenish or yellow color. Buiall hypopyon. Behind 
aud a little below the olc<>r in tbe aiitorior chamber a strip of purulent 
exudate is adherent to the cornea. Aqueotu Immur turbid. The ulcer 
was immediately iueised after the method of Saemisch. Tbe exudate 
behind the ulcor was extracted, and brought with it a meuibraue which 
liuad almost the entire anterior chamber. The next day tbe slongbiog 
of tba cornea had increased, and the incision was opened once more. 
On tha following day the purulent ulcer was much larger, a large amount 
of pufl had coIlBcted in the anterior ohainber, and there was incipient 
pauophthalinitis, with edema of the lids and ooplouH purulent diachargti 
from tha conjunetii'a (sae, Plate). On the fifth day after treatment was 
boguu tho entire cornea was converted into a greoniah-yollow pucuient 
infiltrate, and in the course of the next few days slonghad away more 
and more, while panophthalmia Increased pnri jmani. 



so-called torpid ulcers of tins kiud, which give little pain 
(perhaps because the sensitive fibers are paralyzed by the 
toxin), but are none the less serious. 

The most frequent, as well aa the most dangerous, type 
of hypopyon -keratitis is the serpiginous uleer, one of the 
most malignant forms of corneal disease, which is attended 
*vith great danger to the eyesight from the fact that it 
preferably affects the central portions of the ci>rnea. The 
iilctir spreads rapidly by one or more of its margins ad- 
vancing in the form of an elevated curve of yellow infil- 
tration (see Plate 26), wliilo the jtarta of the ulcer lying 
behind this propagating arc, as it is called, show more or 
less tendency to repair. Hypopyon soon develops. Left 
to itself, the lesion at tirst produces ext£usive destruction 
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of the sujKirfieial tissues, anti later penetrates more deeply, 
BO that perforation often occurs, followed by prolapse of 
the iris and, finally, panophthalmitis, 

It appears from the investigations of UhthofF, Asen- 
feld, and others that the serpiginous ulcer is almoMt 
always caused hy the F)-a.iik€l^Wek:iiseIbaum pneiimococcu^, 
while the other purulent ulcers of the cornea are due to 
the action of daphylococci and streptococci (much less fre- 
quently to agperffilhie), and only in rare instances to pi^eu- 
mococci. 

Among these other forms of hypopyon-keratitis we in- 
clude the purulent ulcerations which occur in the course 
of gonorrheal and diphtheritic conjunctivitis, and in nia- 
raamic infants who are afflicted with, and eventually die 
of, grave digestive disturbances ; also ke>-aiUvi neuropara- 
lytica, caused by paralysis of the trifacial nerve. These 
fi)rms of purulent keratitis are capable of causing quite 
as extensive destruction in the eye as the serpiginous 
ulcer. 

The invariable termination of all purulent ulcers, be 
they large or small, is a dense, clouclv acar or feukonia, 
which usually produces a permanent v isual disturbance, 
as it is situated wholly or partly within the pupdiarj' re- 
giou. If the perforation is small, the result is a mere 
adhesion of the iris (<idliere7tt leukoma) , on the other hand, 
the scar of a large perforation may become distended and 
even give rise to a partial or toinl coment fiaphyloma. 
Small ulcers sometimes leave a membrane of inflammatoiy 
exudate in the pupil, which interferes with vision. If ad- 
hesion of the iris to the capsule takes place along the en- 
tire pupillary margin, seeondary glaummu is apt to de- 
velop and iridectomy becomes necessary ; in tact, any 
adherent leukoma may gi\'e rise sooner or later to second- 
ary glaucoma. Sloughing of the entire cornea is usually 
followed by prolapse of the lens, panopMhahiilus and, 
finally, phllnxis bitibi 

The prog;no8l8 in all forms of hypopyon-keratitis, and 
especially hi serpiginous ulcer, is always exceedinglv tj^mwe. 
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Hiiice the tntire fornoa is tlireatencd with destruction. 
Unless appropriate measures are taken at the proper timej 
the i)rocesfi usually leads to total or virtual blindDess. 

Treatment. — As a prophylactic measure, dacryosteno- 
sis and conjunctival catarrh occurring in elderly people . 
R)iould be treated with special care, and the gu])j^!t8 
wurnwl of the danger that threatens them. Most cases 
are presented too late for general treatment to have much 
effect; but for all that it must not be neglected iu pro- 
tracted cases. The chief aim in the nianagement of the 
disease should be the thorough destruction of the patho- 
genic colonies in the cornea — in other words, disinfection. 
At the same time the greatest care should be exercised not 
to destroy any more corneal tissue than is needful, because 
extensive corneal cicatrices, even if they do perforate, are 
very apt to undergo distention. The first step in this pro- 
cedure is direct disinfection of the ulcer itself; the second, 
the injection of a saline solution under the coujunctiva, 
cauterization of the retrotarsal folds, etc., for such is the 
rapidity with which the ulcer tends to spread that the 
moat energetic measures are demanded. Still, every case 
must be treated on its individual merits. If the case is 
seen at the very beginning of hyiHipyon-heratitis and pre- 
sents no more than a yellowish infiltration with a slight 
tendency to ulceration at the center, painting with carbolic 
acid is usually sufficient, or even H'hen there is a some- 
what more extensive infiltration, about as lai^, say, as the 
one represented on Plate 25, 6, which had already pro- 
duced hypopyon. The eye is cocainized for tliis purpose, 
and the carbolic acid, after being slightly warmed in order 
to melt it, applied to the corneal focus by means of a 
sharp probe wrapped with cotton, until a whitish eschar is 
formed, limited strictly to tlie diseased area. The eye is 
then treated with atropin and covered with a sealed band- 
age. If after one or two days the infiltration is still 
found to be progressing, the caustic agent roust again be 
applied. 

If the infiltration is lai^erthan the one shown in the 
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figure, it is fair to assume that the bacteria have penetrateil 
iuto the deeper layers of tlie corneal tissue, where they 
cannot be reached by the carbolic acid, which only acts on 
the surface, A galvanocautery, drawn out to a point, 
affords the beat means of cauterizing in this case, or a 
heated knittine-noedle will answer the purpose in an 
emergency. If one mai^n of the ulcer has already 
progressed further than the others, cauterization slioutd be 
particularly vigorous at that point. If the situation of the 
ulcer or of the arc of prop^;ation is such as to justify 
somewhat less heroic measures, the infiltrated tissue may 
he scraped out as thoroughly with a sLarp-nointed knife, 
or a small sharp curette, and the site touched witli carbolio 
acid ; but if on the next or on the third day any part of 
the infiltration is found to have progressed, the thermocau- 
tery must be brought into requisition after all. This pro- 
cedure may l)e employed in such cases as are illustrated on 
Plate 2fl, for example. [Other antiseptic and caustic sub- 
stances which may be applied to check the spread of puru- 
lent ulcers are: silver nitrate (2 per cent.), tincture of 
iodin, formaldehyd (1 : 50). After curetting an ulcer an 
excellent practice is to dust iodoform upon its surface and 
apply a dry sterile bandage. — Ed,] 

Another method of treating these cases is that advo- 
cated by Saemisnh, winch consists in splitting the ulcer. 
The eye is first thoroughly cocainized and securely fixed 
with the forceps ; a Graefe knife is inserted into the sound 
tissue on one side of the ulcer, with its cutting-edge di- 
rected forward, carried across the anterior chamber behind 
the ulcer, and brought out on the other side of the ulcer in 
the Hound tis.'sue, so as to divide it from behind forward, 
The incision should pass through the centtr of the propa- 
gating arc. Thus in the case illu.'^t^att'd in Plate 26, a, 
the section would be made from the out^r ami lower, to 
the inner and upper side of the cornea, dividing both 
propagating arcs. As soon as the aqueous humor, and 
with it the hyjKipyon, is evacuated, the greatly iuHamed 
iris comes in contact with the posterior surface of the 
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cornea and causes violent pain, wliicli lusts for some time. 
If the hypopyon is tenacious and does not cnme away 
entirely of its own accord, it must be removed with a pair 
of forceps. If pus remains in the anterior cliamljer, it 
need not be removed, an it is (isually free from germs. In 
performing this operation tlie greatest care is necessary to 
avoid injuring the lens with the knife. After the first in- 
cision the wonnd must be reopened every day with a 
blunt, slender probe, until the ulcer begins to heal. The 
advantage of this method is that good results are often 
obtained at the smallest possible sacrifice of corneal tissue ; 
on the other hand, it cannot be denied that the operation 
is almost always followed by extensive anterior syneohise 
of the iris, which in turn may give rise to secondary glau- 
coma. Even Saemisch's section is inadequate in malig- 
nant cases and when the ulcer has reached a large size 
(see Plate 27). 

This operation is entirely analogous to a section car- 
ried through a phlegmon or furuncle, from sound tissue 
on one side to sound tissue on the other, and depends 
for its good effects on the same conditions, namely, 
relaxation of the tissues and the opening of a chan- 
nel for the lymph-stream to reach the wound and check 
the further progress of microoi^nisras — in other words, 
self-drainage. 

The treatment may be supplemented by injecting from 
J to 1 c.c. of a 2 to 5 per cent, saline solution under the 
conjunctiva, e\'ery day or every few days — a procedure 
which is supposed to have a stimulating effect on the 
lymph-stream. Above all, dacryostenosis and conjunc- 
tival catarrh must receive careful treatment, the latter by 
means of daily applications of a 2 per cent, solution of 
silver nitrate ; the former by daily irrigation of the tear- 
sac with a 1 : 1000 sublimate solution, and, if necessary, 
by passing a sound or extirpating the sac. Atropin is 
alsr> indicated to combat as soon and as vigomusly as 
possible the iritis which is usually present. [A cxjUyrium 
of mercuric chlorid (1 : 1000) is, in the judgment of the 
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Editor, too strong ; 1 : 5000 is sufficient. Formaldeliyd 
(1;3000) is useful.] 



5. The Catarrhal Ulcer. 
This ia the most impoitant representative of the non- 
purulent groiiii of ulcers, and is of interest on ac-count of 
its comparative frequency. As its name indicates, it is a 
sequel of conjunctival catarrh, and usually occurs in old 

Iieople. It occupies the peripheral portion of the cornea, 
brining a shallow sulcus of variable length along the 
corneal margin. As the ulcer presents very little inliltrar- 
tion, either at the base or along the edges, its position and 
extent are often difficult to determine without an exam- 
ination of the reflecting properties of the corneal surface 
or the behavior with flnorescin staining. Pain is usually 
moderate, the flow of tears and circumcorneal redness 
are ntrt excessive, and the ulcer on the whole shows a ten- 
dency to heal of iteelf On the other hand, if there is much 
purulent secretion, a neglected ulcer may develop into one 
of a purulent type and threaten perforation. This is a 
grave complication on account of the large extent and 
periiiheral position of the ulcer, and is very apt to be 
followed by extensive prolapse of the iris. 

The diagnosis is suggested by the presence of ciliary 
congestion. The discovery of this type of congestion 
during an attack of catarrh should be immediately fol- 
lowed by a close scrutiny of the cornea for the presence 
of such catarrhal ulcers. To this end the reflecting power 
of the membrane ia tested and an examinaiitm made hy 
lateral illumination, which affords the surest means of 
detecting the grayish opacity (of the diseased cornea) dur- 
ing the initial stage. 

The prognosis is fiivorable. The ulcer heals rapidly 
with appropriate treatment, and, owing to its iieriplieral 
position, does not affect the eyesight. 

Treatment. — This is usually limited to the conjunc- 
If infiltration makes its appearance, local disinfect- 



EXTESSAL DISEASES OF THE EYE. 



ants are iitdicnted, one application of eublimatc being 
usually suffieient. 



INJURIES OF THE CORNEA. 

Injuries of the cornea deraund the most careful con- 
sideration, not so much on account of their frequency as 
of the vital consequences which they may entail. The 
slightest abrasion of the surface may open the way to 
infection and set up a morbid procenri which the sui^eon 
is afterward unable to control. Foreign bodies frequently 
become embedded in the corneal surface. They may be 
80 minute as to be detected with great difficulty, and yet 
set up an inHammation which by surrounding it with an 
area of grayish discoloration betrays the site of the for- 
eign body. When this is a spicule of iron it has a brown 
or brownish-black color. If the iris is brown, such a 
body is at first difficult to detect ; later it ia brought out 
more clearly by the area of infiltration, before described, 
which surrounds it. Similarly a white substance (grain of 
sand, etc.) where the iris is light colored can at first only 
be detected by testing the reflection of the corneal surface 
or with the aid of lateral illumination. 

Occasionally a non-irritant body, such as a grain of 
powder, for example, which has penetrated below the 
surface, may become permanently eml«Hlded. 

Stab- and cut-wounds, if deep enough, lead to per- 
foration and prolapse of the iris, or at least to adhesion 
of the iris to the scar. 

The treatment in all injuries of the cornea consists 
in guarding against infection by means of a compressing 
bandage. Foreign bodies are carefully removed with a 
sharp instrument, a cutaract-needle, etc., or with a cotton 
pledget dipped in a sublimate solution, if they are situated 
on the surface. 

After the removal of a foreign body the cornea should 
be carefully examined with a loupe and lateral illumina- 
tion for any stray particles that may have been over- 
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limked. If the intruder was a spicule of hot iron, tlie 
brown spot which often remains (see Plate 21) must be 
carefully scraped out (a matter of some difBculty during 
the first few days, as the substance clings tenaciously). 
Atropin is not necessary in fresh, non-inflammatory cases ; 
but a compressing bandage is always to be applied and 
kept on until the reflex has become normal, or at least 
until the site of the injury becomes covered with epithe- 
lium and fails to take the Suorcscin stuin. If this pre- 
caution is neglected, a protracted case of diffuse or hypo- 
pyon-keratitis is apt to result. 

Large wounds of the cornea, especially perforating 
wounds, must also be dressed withaconipressing bandage, 
au<l the patient must be put to bed. In case of prolapse 
of the iris, if the injury is quite fresh, replat*ment with 
a suitable instrument (spatula) may be attempted, after 
disinfecting with a 1 1 5000 sublimate solution. The 
operation is usually a failure. If the prolapse is one or 
two days old, infection has very probably taken place, and 
repla<»ment would be followed by a dangerous iritis which 
would imperil the other eye. In such a case it is better, 
therefore, to excise the prolapsed iris, replacing only the 
ciliary attachments, so as to leave as little iris-tissue as 
possible in the woimd and relieve the tension of the pupil. 

MALFORMATIONS OF THE CORNEA. 

These are of interest because they interfere with vision. 
The most fre(]nent anomaly is unequal horizontal and 
vertiL'iil curvature, and forms one of the causes of astig- 
matism. 

Meg;alocomea (cornea globosa) may be congenital 
and sometimes hereditary ; the cornea may retain its trans- 
parency throughout the life of the individual. A similar 
anomaly occurs after mfantile glaucoma ; but the cornea 
in this form early presents the characteristic glaucomatous 
hiizc and later becomes covered with irregular opacities 
which materially impair its transparency. The bulb 
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Plate 38. 

a. Trftcboma, wltb Paimiu of the Oornea.— The iiatient, an lUliim 
womaD, 37 jeBis old, haa BDffcrud for jcara from inflomoiatiou of both 
oyuB. Quo isye ahowB incipiout cicuCriciitl tnLchotua, with a number of 
pupillary granulations on tlie upper lid. (The pttiunt uufurtunately 
deulined to sit any longer aftei the first illaetration. and it was impoa- 
sihle hi obtain a picture of the iuui;r eurfaee uf tbu upper lid, b£ had 
beeu iuteuded.) 

b. PhthMs Bulbl Anterloi ; Galcareoos DeKenaratlon of the Cornea. 
^The woman, who in 'M years old, sustained a stab-wound in the right 
eye when she was five years old ; the suir is plainly seen, running 
obliquely toward tho (wineal margiu. She does not reineoiber ever 
to have been able to see with this eye. The contTactioti of the anterior 
portion uf the eyeball suggests that tmumntic cyclitis occurred at thti 
time. As the remBin.t of iritis are ti> be seen in the other eye, It is quita 
likety that there was also sympathetic Iritis, which, strangely enough, 
appears to liave healed spautBDeoosly, for the patient does not romember 
to have snflercd from inflauiiuatiou in the left eye. The cornea of the 
risht eye was shrunken, and badly disfignrod with whitish epIthoUal 
scales. Tattouiii); wua employed with very good results and withonl 
doing any damage. 

c. Paronolirnurtoiu Seratltli,— The inflammation began three weeka 
ago, and the cornea is already to a large eTitent covered with an opeuily 
which began at tho upper and outtr margin. The opacity was HOOa 
followed by marked vasculariiAtiau. Tbat the keratitis is difnise to 
recognlxed by the ill-dufiued delimitation uf the infiltrated area. Coow^., 
hereditary syphilis. 



gradually yields to the increased tension, and unless th*: 
latter is relieved the condition usually euds in bllndneBB' 
Keratoconus is an acquired anomaly, iu which the 
coriiwi assault's a eonieal shape. The center of the corneft 
becomes tliinuer and is gradually bulged forward by the 
iutra<Kular pressure. A aevere grade of keratoconiis ik 
at once recognized by the altered reflex, which lenda m 
peculiar flashing-look to the eye. The light is conoeo- 
trated on the apex of the cone ; the reflex is smaller 
and brighter than in the normal eye, and surrounded' 
by a halo. Doubtful cases are best examined with A 
Piacido disc, the black and white concentric rings of 
which show a peculiar distortion. Similar distortions 
and illusive movements are also observed in the ophthal- 
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moscopic image. In advanced cases of keratoconus the 
apex becomes opaque and another disturbing element is 
added to the abnormal refractive phenomena. Both eyea 
are usually affected, and the condition is met with most 
frequently among women. It is rarely jwssible to correct 
the optical error with glasses. I once aaw the process 
arrested by sclerotomy, supported by general constitutional 
treatment. [High grades of conical cornea cannot be 
helped much if at all with glasses; but intermediate 
grades, and even cases of considerable conicity, may be 
markedly benefited and vision greatly improved with high 
cylinders or spherocylindrical combinations. The best 
operative procedure is cauterization of the apex of the 
cone with the galvanocautery and later, if necessary, an 
optical iridectomy. — Ed.] 

Staphyloma may develop in consequence of extensive 
ulceration of the cornea and lead to grave impairment of 
the visual power. The deformity is caused by the disten- 
tion of scar -tissue and is abinist always associated with 
heightened intraocular tension — secondary glaucoma. 
Irremediable blindness is the usual result, and the only 
treatment is a surgical operation. 



DISEASES OF THE SCLERA. 

I. Inflammation of the Sclera. 

Inflammatory processes are much less common in the 
sclera than !d the cornea, and are always localized in the 
anterior segment. Two forms are distingui.shed : super- 
fieiai, or episelcritis, and rfeep sderiti'^. Many transitional 
forme are also met with, ana it is often difficult to deter- 
mine to what depth the inflammation has penetrated. 
Both forms are characterized by the formation of circular, 
hyirertrophic nodules; in deep acleritis, however, the in- 
"flammatory process is pnme to diflni-se itself over a larger 
area, surrounding the cornea on all aides and producing 
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Plate ag. 



o. SclerlUs, rucent — i. «., tbrec Wuiks old. The back-sb aped eleri 
which ia pluiuly viaihle to Cho temporal side of tbo coioea, ia very « 
tive to ijressure. The dEaease whs iirohably rheumatic In charai:ter 
tjwk two mnnths to heal, leaving a slaty discoloratioa at the site of 
elevatioD, which may be geeu ovei the coniea ia the oext Sgure. 

b. SeqnelEBOf ScleiltliandSalBrotliliiBKeTaUttB.— It isqnitoevideot, 
from thi: proiiomiuc^ slaty discolDratioQ aud reduced density of th» 
sclera above the uoriiea. that the patient (a womao, 37 years old) haeanf' 
fcred for years frum scleritis. The actual presunce uf sclErlCia at I 
poi[it and to the temporal side of the cornea may be iufvrred from 
inflammatory opacity in the cornea and correaponding ciliary congeatioit., 
It is also evident from the haziness of the corneal margin that tlie corner 
• has snffered freqnent encroachments during former attacks of 
(sclerotizing keratitis). Finally, ne see signs of a former plastic iriti: 
the irregulftr outline of the pupil, which ia attached to the lena by 

merous ayi^echiie. The only abnormality in the other eye ia a br 

HH synechia in the inner and loner portion. The canse of the process is: 

^H difficult to detenuine. The irritative symptoms began when the paUeot 

^H was fourteen years old. She baa eight healthy children ; two at her 

^H brothers died uf phthisis. Eleven yoaiB ago she had a short attack of 

^H articular rbcumatiam without fever. Her eyes had not troubled her fojf 

^H the past throe years; Che present InflamiuBtion began six weeks ago aflee 

^H cunSnement. Not a trace of albumin in the uriu". Iridectomy. 

^H charged with viaual acuity of the left eye ei^ual to ^. 

■ 

I 
I 
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iirst a bhiisli-red, and later a pale violet, porcelain-like 
discoloration (Plate 29, A). A deep sclentls often en^ 
croaches on the cornea, where it produces infiltrations ia 
the deeper layers which do not break down, but usually 
leave a permanent opacity (sclerolhing keratitis). BesidM 
the cornea, the iris and choroid coat are very liable to be- 
come involved ; opacities are formed in the vitreous body 
and threaten to destroy the eyesight. Finally, not t<l 
mention iritic exudates, circular synechia, nr pupillary 
membranes, the process may eventually lead to cataraek 
and ectiisia sclcrse, when the membrane is weakened fay f 
prolonged attack of the disease. 

We speak of a acfer<il 8lapbj/lomri, This form of soleiv 
iti.'j usnally attacks both eyes, preferably those of young 
individuals of the female sex. Such patients are o^ett 
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tuberculous or the subjects of hereditary or acquired 
eypliilia. The disease, which usually lasts for years, is 
rarely amenable to treatment, 

Epiaderiiw is more wimmon than the deep form, and is 
characterized by the sfleritic hump (Plate 29, a) which 
betrays its site by a deep, bluish-red injection underneath, 
which is not movable with the conjunctiva. The inflamma- 
tory foci never ulcerate, but gradually disappear in from 
five to ten weeks or later, leaving a dull gray spot due to 
tiie attenuation of the scleral tissue. Episcleritis is also 
refractor)- to treatment, especially the migrating form, 
which tends to encircle the coruea wholly or partially — 
seleritis migrans. 

The elevations in the sclera, which represent a true 
round-cell infiltration, vair in size from 3 to 8 mm. ; 
several may be present in the same eye. They are usually 
very sensitive to pressure, but not painful if undisturbed, 
except in a few cases, when the pain is said to be very dis- 
tressing. The process is very apt to recur, and, in course 
of time, attacks both eyes. Episcleritis is, on the whole, 
less dangerous than the deep form, and is followed by 
fewer complications. 

Tuberculosis and syphilis are predisposing causes; but 
the affection is more oAen observed in connection with the 
rheumatic diathesis, and the treatment in most cases should 
consist of active antirheumatic remcflies : sweating and a 
long-continued use of sodium salicylate. 

3. Injuries of the Sclera. 

In addition to slab- ami cut-woiindi*, which are quite 
eommon, we occasionally see the more serious injury of 
ruphire of the sclo-a, caused by the application of violent 
external force — a blow with the fist or a stick, or a cow's 
horn, or collision with any blunt object. Rupture of the 
sclera is, of course, a perforating wound, and therefore 
endangers the contents of the globe ; the same is true, 
however, of most stab- and cut-wouuds. Besides causing 
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the loss of more or less vitreous body, sueli iiorforatinc 
wounds are the means of introducing infectious materim 
into the interior of the elobe, and &a the latter is an ex- 
cellent culture-medium, the purulent inflammation rapidly 
spreads to the retiua and uveal tract. In exceptional 
cases rupture of the sclera takes place without tearing the 
conjunctiva, so that the rent does not communicate with 
the outside. In such tases the lens, instead of being 
forceil completely through the rent, as it usually is, may- 
only prolapse as tar as the conjunctiva (Plate 34, b). Rupt- 
ure usually takes place above the cornea, in a line parallel 
to the margin ; sometimes to one aide of the cornea (Plate 
34, b). The accident is very oflen followed by a large 
hemorrhage into the vitreous — heraophthalrnos— the retina 
becomes seriously involved (retinitis proliferans), and total 
or partial blindness usually results. A large escape of 
vitreous, especially if mixeil with blood, is followed sooner 
or later by separation of the retina and total blindness. 

Wounds inflicted with a knife, scissors, or broken glass 
may heal satisfactorily, if they do not become septic ; they 
are not attended with as great a loss of vitreous as is a 
rupture caused by compression of the bulb. 

A foreign body is not as likely to bury itself in the 
sclera as it is in the cornea ; it usually penetrates into the 
globe and lodges in the vitreous or on the retina. This is 
particularly the case with pieces of iron, which acquire 
sufficient momentum to pierce the tissues of the sclera. 
Pieces of copper also, from exploding dynamite caps, chips 
of stone scattered by powder or dynamite blasting, and 
glass splinters from the explosion of glass vessels in labo- 
ratory work, etc., often penetrate the sclera. If the 
splinter is large, it may inflict a considerable wound with- 
out remaining in the globe ; these cases are rare, however, 
compared with those in which the splinter penetrates into 
the Ulterior of the globe ; and the latter event is always to 
be considered the most likely in making a diagnosis, 

A perforating wound of tlie sclera, if extensive and 
before the edges have become united, reveals itself by re» 
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diiction in the tension of the globe. The ophthalmaseope 
shows more or less hemorrhage and inflammatory turbidity 
in the vitreous body. If the wound la situated along the 
equator, a bright band may be seen in the ophthalmoseopie 
image, indicating a lesion of the choroid. The presence 
of a foreign body in the interior of the globe demands a 
thorough ophthalmoseopic examination. If the suspected 
substance is iron, it is advisable to use the mderoBcope, a 
veiT delicate magnetic needle provided with a device 
which permits ita deviations to be read off with a tele- 
scope, or the large electromagnet, proposed by me, which 
either attracts the aplinter toward the iris or at least indi- 
cates the presence of iron by the pain it produces. [The 
Riintgen rays furnish a means by which the presence and 
poaition of a foreign liody in the eye can be determined 
with accuracy. Of the many methods suggested for em- 
ploying the X-rays under these circumstances, that one 
proposed by W. M. Sweet seems to the Editor, who speaks 
from experience, to be the best.] 

Neeer explore a toound in the sclera vnlfi a probe, 
either for tne pur]K>6e of detecting a su.spected foreign 
body or to determine whether the wound is really a per- 
forating one. For in doing so there is great danger of in- 
troducing pathogenic germs, which may be present on the 
exterior of the woimd, into the vitreous body and setting 
up a fatal inflammatory process in the interior of the 

glolK?. 

The treatmejit of scleral wounds demands absolute rest 
in bed, at least for some time. If the wound is luree, both 
eyes must be bandaged. If the wouud is already closed, it 
is lietter not to disturb it ; gaping wounds may be care- 
fully closed with sutures passing through the conjunctiva 
aud episcleral tissue; it is not usually advisable to in- 
clude the sclera itself in the sutures. 

Only when the piece of iron which has penetrated the 
sclera is very large should the attempt be made to extract 
it through the scleral wound with an electromagnet; small 
spliutera should be drawn into the aatetvOT t^w-wJocx ^«&. 
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Plate 30. 

a. B&rcom» of the trU.— I am indebtetl for this picture to the Uai- 
nesa of m^ cnDeague, Dr. Haywcg, of Hitgen, who made the foUawing 
report of tbo case before the Ophthalmologic Societj' of Heidelberg, at 
the meeting of the society in 189T. As loog ago as 1S70 the patient, » 
factory 'band, 53 years old, bad his atteuttoii called to a siuall yeUuniah- 
brown elevation, as large aa a pinhead, in the temporal third of the iris, 
Dearths oater rim. A year later he noticed a, ehaoge io the spot; it 
gradnally beiame larger, without causing diminution of visiou. whioh 
at the time of his admisBioD was perfectly iioroial. The tumor was com- 
pletely removed in two sittings and the wound healed iu three weeks. 
Examinotiou of the tumor revealed a moderately pigmented, aplndle- 
cell BUFOuma. The pigment-spots on the lower portion of the iria are not 
pathnlogic ; sacb spots are often seen on the iris ; occasionally, however, 
tbey develop into sarcooia. 

b. SypUUtlO iTttU.— There is marked ciliary congestion. The hypec- 
ejnia in the iris has changed the original blue-gray color (as Been In the 
other eye in Fig. C) t« a greenish tint. The pupil is dilstett with utropin 
and shows the projecting syiiecbiai. The patient complains of pain and 
a moderate degree of pholopbobla; he was infected a few years ago. 

removed through an incision in the cornea. When the 
eye is brouglit near the electromagnet, if there is a loose 
piece of iron in any part of the vltreoHS body it will be 
drawn around the lens against the iris and cause it to 
bulge forward. As soon as this is observed the patient's 
head is at once thrown back, or the electric current inter- 
rupted, leat the substance become fixed in the posterior 
surface of the iris. If the eye is now turned toward the 
site of the intruder, it can usually he drawn through the 
pupillary opening into the anterior chamber, if the pre- 
caution has oeen taken to dilate the pupil before beginning 
the operation. If the substance ia Uulged in the retina 
or choroid coat, some time may elapse before the magnet 
becomes effective, hence the attempt must not be almn- 
doned too soon and may be rejieated if necessary. The 
smaller the particle of iron the greater must be the p<jwer 
of the magnet, and vice versa. If there is no lai^ mo^ 
net at hand, au attempt must be made to find and extract 
the foreign body with the small magnetic probe, either 
through the original scleral wound, or through a fresh in- 



cision. [If the foreign substance, steel or iron, is prop- 
erly located by means of akiagrapbic examination, the 
Editor believes that its extraction through a suitably placed 
incision by means of the extension point of a Hirschberg 
or similar magnet is an eminently proper surgical pro- 
cedure.] 



DISEASES OF THE IRIS AND CILIARY BODY. 

t. Inflammation. 

As a rule, the anterior segments of the uvea, the iria, 
and the ciliary body all participate in the inflammatory 
process, so tiiat inflammation of the iris alone (irtfia) or of 
the ciliary body [ei/clUis) is not very common ; in severe 
grades of inflammation even the choroid becomes involved, 
and we speak of uvdtis. 

The symptoms of iritis are very characteristic. There 
is pericorneal injection, and the pain, lachrymation, and 
photophobia are so severe that the patient finds it difBcult 
or impossible to open his eyes in a bright light. Hyper- 
emia is a conspicuous symptom, which manifests itself in 
chromatic alterations in the iris; a blue iris l>ecoraes green, 
gray changes to a reddish tint, a light brown or green 
color is somewhat darker and more muddy than that of 
the normal eye (Plate 30, h). The striatlonsare partially 
obscured; the tissues are somewhat turbid and puckered 
or thickened from the inflammatory infiltration. The in- 
crease in the volume of the iris causes shrinking and par- 
tial loss of mobility in the pupil. The latter symptom is 
aggravated by the inflammatory irritation in the musclc- 
iibers, and eventually the pupil fails to react promptly to 
light on account of attacnments between the pupillary 
margin and the lens-capsule. At first certain portions 
only of the pupillary mai^in become attached, which, 
after dilatjition of the pnpil with a mydriatic (atropin, 
hyoscin, cocain, homatropin), appear as tongue-shaped 
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prrjjcctioiLs of van'ing width (Plate 30, 6) and mar the 
drcular outline of the pupil. These attachments are 
called posUrior mptfchitr, to (iiRtinguieh them from anterior 
syncehite between the iris and the comea, which occur in 
perforationfi of the cornea. If the case is seen late, the 
entire paplllaty margin may be bound down and thepupil 
may fail to dilate alttigcther under the influence of a myd- 
riatic. Sometimes the pupil b^ins to dilate at variuns 
points after a long application of the drug, by the freshly 
formed synechia giving way, and if the attachments are 
not too old it it) sometimes pos-^ble to loosen them all in 
this way and restore the ctmtour of the pupil. The at>- 
taclimcnt of the whole pupillary mat^in by an annular 
synechia is termed t-refumini of the piipi/ (eeclusio pupiihe), 
because the cpacc behind the irii^, the posterior chamber, 
IS excluded from the anterior chamber. 

Jf numerous synechiie are formed, they are usually a^so- 
ciat^ with exui^tion into the pnpillarj' region and the 
formation of a false membrane which completely occludes 
the pupil ; this is called occhigjon- of Ihe piipi/ (occlnsio 
pui>illu?). The interfercni-e with vision is directly propor- 
tional to the thiekncs.s of the membrane. At the same 
time a similar exudation takes place in the aqueous humor, 
which becomes turbid with leiiki»cyfes and fibrin, and 
leads to still greater obscuration of the iris and pupil. 
In severe grades the leukocytes may collect at the hottoni 
of the anterior chamber, forming a hypirpyoii and thus in- 
dicating the purulent nature of the iritis. In other cases 
the exudate consists principally of fibrin and fiirms a 
semi transparent grayish opacity in the anterior chambffl. 
High grades of iritis usually give rise to a diRiiAc hazt- 
ness of the cornea, due partly to fine deposits on its pos- 
terior surface, and jBirtly to direct participation in the in- 
flammatory pro<'ess in the form of an infiltnition of niigra- 
toTy leukocytes, 

The pain in severe iritis is often very great, and spreads 
from the eye to the brow and temple ; it hecnmes almost 
unbearable if the eye is expose<l to the light; but may 



also lie very severe at night, when it gives rise to exces- 
sive laclirymation. 

On the other hand, there are insidious cases of iritis, in 
which the patient is hardly conscious of inflammation ; 
persons are sometimes found to have synechise who do not 
remember ever to have had inflamed eyes. 

Iritis may be present in one eye only ; and, if it recurs, 
attacks the same eye ; or it may show a tendency to affect 
both eyes, so that the second eye becomes involved sooner 
or later. 

Oyditie presents other manifestations of inflammatory 
exudation : 

1. Precipitates on the posterior lamina of the cornea, 
ranging in size from a mere point to 2 mm., consisting of 
circular accumulations of round cells, mixed with pigment 
or iibrin, gray or brown in color, according to the nature 
of the pigment. They are seen chiefly on the lower por- 
tion of the cornea and may be so minute as to be detected 
only with the aid of a loupe and lateral illumination, or 
with the ophthalmoscope under direct light. They are 
often limited to the Inferior quadrant of the cornea — t. e., 
to a triangular area, the apex of which lies in the pupil. 
The exudation in cycHtls may also take the form of hypo- 
pyon or deposit grayish-white masses which appear float- 
ing in the inferior and lateral portions of the anterior 
chamber. 

2. The exudation may be principally into the posterior 
chamber and produce a general attachment of the surface 
of the iris to the lens-capsule by a complete posterior 
synechia. This is recognized by the gradual retraction of 
the iris against the border of the lens as the exudate con- 
tracts, and the deepening of the anterior chamber at its 
periphery. In this fonn of ciliary attachment dilatation 
of the pupil is complete, or absent altogether. 

3. The exudate may occupy the vitreous chamber, es- 
pecially the anterior iwrtion, and, if extensive, produce 
more or less marked impairment of the visual power. 
The exudate behind the lens in course of time becomes 
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(irmiiiiwd into miiHsra (if inflammatory tissue which grado- 
illfy ciiiili'iii!!, wliilc I lie ooiitiliiloiia irritation of the ciliary 
liciilv iiiiil |iriin:ri'HMivo uliHciinitioii of the vitreous, finallj 
lm\ I.. .itii.|iliv uC tl.,' ,'y,-bn\] (phthisis bulbi). 

I II wviTi' ^rrinli'H 111' I'vt'litis tlic three forms of exuda- 
tion iniiv III' <'utiiliiiii<<i,iiii(i Nuvort.' inflammatory t^ymptoius, 
i'M[ii'i'iiil1v imiii iiikI <'l>lt|;l'^'li»n, tire present. On tlie other 
liiMiil, II Niiii|ilc I'vt'lilirt iniiy run itj* course without giving 
rim' lo |iiiili Mini I'onitcwtion, UfinK recognized only by the 
jn-CMi'iii'i' of |iri'i'ipiliik'ji iind turbiditv of the vitreous and 
by llii' iiifcrliTi'iiit' with vision which these alterations 
p'l'mlnri', 'I'lii' lin-ni si'raits iritk was formerly given to 
lliiN viiriolv ; liiit tlic imrno is incorrect and now obsolete. 

Alli'i'iition of till' intnux'ulnr pressure is an important 
MViiipli>rii .if (lyi'liliM. It nmy be abnormally high, in the 
Inriii •'liiii'iii'ti>'i'i/,i'il by till' ili'piisition of precipitates, or it 
miiy iiill I'l'loH' llu' iincriiiil, csiicciiilly in w^vere grades of 
IIi-wIIhi'ii"!' iiii.l ill Mil' hil.'i' slagi'.s. "Associated with ab- 
iiiiciMnlh ihnijpii-lip.ll ii'iii^iiiii «'i. (pI'Ii'ii havc the important 
wiiKi. .11 , .|.;..iii .)l' i.\lr..irn. scnsiliveiiL'ss to pressure 

ill 1 1" ■ !■ I 11, llii' ]i:iliiii1 inimi-iliiilfly ilrawing his 

bcii'l 111. I. nK.ii \M' Mlli'iiHil liiloiu'li thi^ region. Another 
iiiiiiiii>ii . nyiiipliiiii 111' iiychtiM iH «li'ma of tlie upper lid. 

Jri'hiriii-/!t.i», or tlio assiHnation of cyclitia and iritis, 
i'oiii(iliitc» a ihuigt>rou8 and very intractable disease, ow- 
ing III llir pcrmMui-nt injuries to the eye inflicte<l by the 
cyi'lilii' ''vniliifc's ill the posterior chamber and in the 
vilri'HiH, wliii'li are absorbed with great diHienlty and 
caiiiiiil bi' I'l'iiiiivcil liysurgital means. The cycHtis shows 
u do'iiinl disinclination to heal, and may torture the 
jtationt for months and years. But even a simple, chrome 
cyclilis, producing mere punctiform precipitates on the 
cornea and a moderate degree of turbidity in the vitreows, 
may run a slow and tedious course. When primary it 
usually attacks both eyes. In ciuscs of long duration the 
choroid usually becomes involved. 

While, therefore, even an acute iritis or iridocv- 
olitis may be protracted for weeks, the duration of the 
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vlironic form must be exi)re8se(l in months or years, and 
the filial result is but too often practical or total bliiidoess, 
the more so if the disease shows a tendeucy to relapses, as 
it often docs. ( "hronic iritis aud iridocyclitis eventually 
lead kt atrophy of the iris, cataract, atrophy of the bulb, 
eitlier of its anterior portion (pidhisu anterior) or of its 
entire volume {phihuns bulbi). 

Tlie causes of iritis aod iridocyclitis are manifold. 
We distinguish between primary and secondary iritis. 
The latter occurs in keratitis, especially in the purulent 
form, aud after suleritis, choroiditis, retinal detachments, 
intraocular tumors, etc. 

The primary form may follow in the train of various 
constitutional diseases, or it may occur as a localtzttd dis- 
order, as in traumatism. Syphilis Is by far the common- 
est cause of iritis and iridocyclitis (in about one-half of 
all the coses). 

Syphitltic irithi may assume the form of a sim}>le iritis 
with synechite (Piute 30, 6); or it niuy be attended with 
more or less extensive deposits on the cornea, or both these 
forms may be combined. Not uncommonly the disease 
presents a characteristic picture by the formation of nod- 
ules in the tissues of the iris (Plate 31). The color of 
these nodules when they are small (1 mm.) is grayish-red ; 
when they are large (3 or 4 mm.) yellowish-red, and the 
surrounding ijortion of the iris is usually congested and 
reddened. Tney preferably select the pupillary, more 
rarely the ciliary, margin, and grow quite rapidly. Occa- 
sionally several appear together, and by coalescing convert 
portions of the pupillary margin into a thick fold. The 
site of such a syphiloma is invariably marked by a syn- 
echia, which persists even after the nodules have become 
absorbed. Any marked thickening of the pupillary mar- 
gin, associated with an extensive synechite, should arouse a 
suspicion of the specific nature of the inflammation, even 
if the nodules are not plainly visible, ns they often require 
the microscope for their detection. 

Iritis, with or without the formation of nodules., \v«aa&>j 
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Plate 3t. 

SypUllUc OondTlonuLtoiu Irltli.— L. P., 23 years uld, rootman. 71)« 
patieut compluins uf paiiis iu the right tempural region &iid in the right 
eye for the past five ilays. (Millar; injection ; cornea aod aqueous humor 
normal ; pupil dilates iu the furm of a kiduey npou iiiatillutiou uf atro- 
piu, owiug to a syuechia &t the outer lower portion. At tliis point a 
reddish tumor as large as a bemp-eeed projects into tlie pupil. Od the 
raphe of the penis, abunt the middle of the peiidulons portion, is a mod- 
eralety infiltrated, pigmented srar of a livid coppery hue, about as large 
us a beau. Inguiual, cervival, and axillary glauds swoiluii. Diflbae 
pustular aypbilide. 

Cured with inunctions and subconjunctival injections of sublimate. 

appears in the secondary stage of syphilis, so that the 
syphilomata might with propriety be termed papules. If, 
as rarely hajtpeiip, it appears after the first year of the 
disease, the nodules may be wanting, or they may appear 
during the tertiary stage, when they should be designated 
as guvimata. They may attain to a considerable size and 
involve the ciliary body. 

In the course of a syphilitic infection iritis in very apt 
to develop in both eyes ; it is prone to recur, an<l is oflen 
accompanied by disease of the choroid, retina, and optic 
nerve. 

Iritis maybe attributable to hereditary syphilis. Chronic, 
bilateral iritis, occurring in a child, always suggests hered- 
itary syphilis. 

Rherivtatic iritui is quite common in certain ilistricts. 
It presents no characteristic symptoms, and the diagnosis 
must be bused on evidences of rheumatic diseasf in other 
parts of the body, on the history, and on the ctfect of 
drugs. Relapses are frequent ; they often follow relapses 
of articular rheumatism. 

Gonorrheal iritis, occurring as it does in gonorrheal sub- 
jects who are apt to suffer from sn-fialJed gonorrheal rheu- 
matism, is often difficult to distinguish from the rheumatic 
form. The same tendency to appear in aa-«)ciation with 
articular rheumatism, or \vith relapses of the siuue, is ob- 
serveil iu this type. It often proves very intractable. 
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Among the rarer forms of iritis may be mentioned hiher- 
cmIoiis and scrofulous iritk, which occurs in tuberculous 
subjects eitlier as a simple iritis with posterior precipitates, 
or as a chronic tubercular process M'ith the formation of 
nodules in the tissues of the iris. The latter somewhat 
resemble syphilomata ; but they are situated at the periph- 
ery, instead of at the pupillary margin, and their color 
is more gray or grayish- red. Tlieir growth is less rapid 
than that of syphilomata and is attended with less inflam- 
matory symptoms ; usually they are associated with large 
precipitates on the posterior layer of the cornea. A num- 
ber of smaller nodules often coalesce and form an irregu- 
lar, lumpy mass, which partially fills the anterior chamber. 
The process preferably oegina in the lower portion of the 
anterior chamber. The presence of miliary tubereles 
among the larger spherical proliferations in tlio iris some- 
times helps to clear up the diagnosis. Small nodules re- 
sembling tubercles may also be caused by the entrance 
of cilia into the anterior chamber and, rarely, by leukemia 
and pseudoleukemia. 

Iritis is occasionally met with in tJiubetes and nlbumin- 
uria, or in connection with rceiirrent/ectT. 

Idhpathtc Iritis, or one in which no primary disease 
can be diacovort'd, is not attended with marked inflam- 
matory symptoms. It occurs usually In the form of a 
chronic iridochoroiditis with synechise, deposits, and dis- 
ease of the deep layers of the vitreous, which becomes 
more and more turbid. It leads to obscuration of the 
lens and atmphy of the choroid and retina, and may in 
the course of years result in complete blindness. Idio- 
pathic iritis is a grave disease, which usually affects both 
eyes, although at first one eye may be more seriously in- 
volved than the other. 

The most important of those forms not due to a consti- 
tntional disease is traumaHa iridocyclitis, because it is apt 
to be followed by eympaihdie opMhnlmliis of the other 
eye. Destruction of the affected eye at least is tlie usual 
outcome. Traumatic iridocyclitis occurs when a pcrforat- 
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ing wound becomes infected ; aseptic wounds of the iris 
and ciliary body heal without inflammation. Tlie com- 
plication may be caused by operative (as in cataract- 
extraction, tor example), as well as by accidenlal iujuries. 
Whenever a wound penetrates to the ciliarj- body, or a 
foreign body is allowed to remain in the eye, there is 
danger of iridocyclitis and in0amraation of the other eye. 
Sympathetic ophthalmitis sometimes follows an acute 
purulent iridocyclitis, which will eventuate in panophthal- 
mitis, but is much more likely to develop into the chronic, 
insidious form of iridocyclitis, which at first does not 
appear to be at all alarming. The visual acuity of the 
injured eye may not be materially afl'ectCTl, and no more 
serious symptoms may be noted than a slight congestion, 
diminished tension, and a few punctate precipitates on the 
posterior surface of the cornea, so that the surgeon hesi- 
tates in sacrifice the eye. On the other hand, if a phthis- 
ical bulb, in which the primary inflammation has already 
subsided, again becomes inflamed, either spontaneously or 
as the result of a second traumatism, sympathetic ophthal- 
mitis may develop, while n on -inflammatory, painless 
atrophy of the globe is unable to produce the condition. 
In most cases the sympathetic inflammation makes it-s 
appearance while the primary iridocyclitis is still active, 
say from four to eight weeks after the injurj'. Its coming 
is heralded by prodromata which arc designated sympa- 
thetic ii-rUation, because they are not actually inflammatory 
in cliaracter ; they arc defective accommodation, photo- 
phobia, and beginning ciliary congestion. These are soon 
followed by the objective inflammatory symptoms, distinct 
ciliary congestion, pupillary (Nintraction and synechiie, 
opacities on the ptisterior surface of the cornea, and all 
the other signs of iridocyclitis. Sympathetic iritis is one 
of the most malignant forms of iuflammntion and often 
goes on to total blindness. The route ol' transmtssioa 
from the affecte<i to the unaffected eye has not as yet been 
discovered. [Sympathetic ophthalmitis may sometimeB 
arise in the wake of an attack of sym^iathetic irritation^ 
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may sometimes coexist with it, but frequently, indeed 
usually, develops without any premonition or assodation 
of tliis character. Therefore it would seem to be safer to 
regard symjiathetic irritation and sympathetic inflamma- 
tion as two essentially different conditions. — Ed.] 

Diaf^osis of Iritis. — It is of vital importance to be 
able to distingutah iritis and iridocyciitis from glaucoma, 
because remedies appropriate for the treatment of iritis 
have the most disastrous etfeets in glaucoma, and the error 
might easily lead to total blindness. In iritis the pupil 
is contracted ; in glaucoma dilated. The intraocular 
tension (which is markedly elevated in glaucoma) aflbrds 
valuable information, and its investigation must not be 
neglected in any case declared to be iritis. The former 
occurrence of iritis may have an important bearing on the 
diagnosis, as it throws light on the question of syphilitic 
disease ; hence a persistent pupillary membrane must not 
be mistaken for the remains of synechia. A persistent 
pupillary membrane is not infrequently seen in the form 
of gray dots or threads in the pupillary region, passing 
from the iris to the lens-capsule. But while the remains 
of synechia; originate at the pupillary margin and form a 
wreath or wreath-like patches, the threads of a persistent 
pupillary membrane are attached to the small circle of 
the iris and appear in the form of irregular groups. 

The treatment of iritis and iridocyclitis includes 
local remedies and general constitutional medication for 
the removal of the primary disease. In every case 
mydriasis must be maintained with atropin or hyoscin, 
supplemented with a few drops of cocaiu in refractory 
pupils. If intraocular tension is increased, atropin must 
be withdrawn for a time. The eye must be protected 
from light, either with dark glasses or by keeping the 
patient in a dark room, according to the severity of the 
iridocyclitis. Atropin and dark glas.%s not onlv diminish 
the pain by keeping the iris quiet, but also tend to check 
the inflammatory process by lessening the entrance of 
blood into the contracted iris. Mydriasis also renders the 
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formation of .sytierhis difficult. Id simple iritis, sliowing 
mere punctate o|)acities, one to two drops of a 1 |>er c«nt 
solution are usually sufficient ; in acute iritis five to eight 
dn>ps per day, with, if neoessary, the same dose of a 2 
per cent, solution of cocain. Absolute rest for the eyes 
and abstinence from alcohol in any form should be strictly 
enforced in acute iritis. 

Syphilitic iritis demands vigorous antispecific treatment 
in the form of inunctions, 2 to 4 gm. per dav, and potas- 
sium iodid, '2 to 5 gm. per day- In obstinate cases a 
course of sweating is recommended, which, with sodium 
Baltcylatc internally, is also applicable to the rheumatic 
form. 

Tubercular iritis can only be treated by general consti- 
tutional medication ; excision of the nodnles i$ not of 
much avail. On the other hand, I have seen good results 
in several instances follow the introduction of sterilized 
iodoform into the anterior chamber. 

In traumatic iritis prophylaxis plays an important part. 
The strictest asepsis is to be obser\-ed in all operations 
within the eyel>all ; infected wounds should be sterilized 
ae well as possible with carbolic acid, with the thermo- 
cautery, or in any other appropriate way. For this pur- 
pose iodoform may be again recommended ; I once saw, 
in the case of a suppurating cataract-wound, an apparently 
hopeless eye saved by the introduction of iodoform into 
the wound and into the anterior (■haral)er. Cold cora- 
pressen, so popular among the laity, are to be absolutely 
forbidden in all wounds of the eyeball, on account of 
their great liability to infection. [The Editor has the 
greatest confidence in sterilized ice compresses in non- 
infected wounds of the eyeball. Naturally great care is 
exercised that the compresses themselves shall not carry 
infection.^ If the wound is already infected, cold com- 
presses, as well as leeches, are as useless as would be the 
" singing of hymns at a fire " (Hirschberg). 

Most important is the prophylaxis of so dangerous a 
disease as sympathetic iritis. Therefore, all injuries likely 



L L 



to produce this affection must be treated and watched with 
the utmoat care, and such eyes must be enucleated which 
threaten sympathetic iritis, especially such as have badly 
healing wounds in the ciliary region. If the scars in such 
eyes begin to contract, they usually are ready for enucle- 
ation, especially if to other indications are added abnor- 
mally low tension, persistent ciliary congestion, and ten- 
derness on pressure. The prevention and cure of trau- 
matic iritis demand the removal of a,ny foreign body 
which may be vrithin the globe, a procedure still more 
earnestly demanded if Bympathetie iritis threateus. 

If sympathetic inflammation has already set in, imme- 
diate enucleation of the eye originally affected is usually 
indicated. This is to be followed by long-continued myd- 
riasis (with atropin) in a dark room and a course of in- 
unctions with blue ointment. 

In onler to guard against the occun-ence of traumatic, 
and especially sympathetic iritis, it is well never to oper- 
ate on an inflamed eye except for the removal of a for- 
eign body or for other imperative reasons. Operation on a 
sympathetically afleoted eye is never advisable until some 
time after the subsidence of all inflammatory symptoms, 
when an attempt may be made to improve the visual power 
by an iridectomy. 

If occlusion takes place after iritis, iridectomy must be 
performed early, to prevent the occ.urrence of glai 



3. Injuries of the Iris. 

Injuries of medicolegal significance, caused by violent 
external force are sometimes met with in the iris. Such 
are fissures in the pupillary margin and rupture of the 
sphincter, which destroy the circular outline of the pupil, 
and, by producing partial or total paralysis, give rise to 
traumaiio myihiams, although the latter is also caused by 
simple contusion of the nerves. Iridodinlyna is the t«rm 
applied to a rupture of the ciliary attachment, in which a 
dark crescentic opening is formed in the periphery of the 
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anterior chamber; the pupillary mai^in at this point in 
straight instead of circular and does not react. The iris 
may be completely or partially detached in ruptures of the 
Hclerotic coat, a condition termed traumatic irideremia or 
ardridiu; or the iris may be folded back on itself (Plate 
34, i\ All these injuries of the iris may be attended 
with liemorrhage into the anterior chamber and disloca- 
tion of the lens. 



3. Tumors of the Iris and Ciliary Body. 

Cysts usually develop after perforating wound.-i of the 
anterior chamber. Tiiey are generally benign, though 
somewhat difBoult to remove. Operation should not be 
delayed, because there is danger of glaucoma and conse- 
(]iieiit loss of vision. 

Sarcoma occasionally occurs in the iris and ciliary 
body. It is usually pigmented, the color ranging from 
gray to dark-brown or black, and very malignant. A 
sarcoma sometimes develops from small pigment-spots in 
the iris which have been present a long time ; the growth 
is at first very slow, but gradually a lai^e mass is formed 
(Plate 30, a), which, if left to itself, breaks through the 
outer coat. Sarcoma, of the ciliary body may escape de- 
tection a long time, until finally it emerges on the periph- 
ery of the anterior chamber. If the sarcoma is limited to 
the iris and is very small, it may be excised ; but if thesar- 
conja is large, or situated in the ciliary body, einicleation 
is necessary to save the patient's life. Tubercular tumors 
have been referred to under Iritis. 
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DISEASES OF THE LENS. 

The crystalline lens, being a nou-vascular structure, is 
not subject to inflammation ; at the most it mny be in- 
vaded secondarily by pus-corpuscles after rupture of the 
capsule by traumatism or suppuration. 
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Cataract k practically the only disease, whether pri- 
mary or secondary to other disease or injury of the eye, 
that occurs in the lens. 

The color of the opacity is gray or bluish-white by 
direct light, and black on a red background by trans- 
mitted light (Plates 32 and 33). As the opacity is often 
situated at the periphery of the lens, it la necessary to 
dilate the pupil to brin^ it clearly into view. If this is 
done and the eye is examined by lateral illumination, the 
position of the opacities is readily aeeu. Depending on 
the arrangement of the lens-fibers, an incipient cataract 
in the form of radial lines, streaks, or wedge- 
imped opacities (Plate 33, b and e) running from the an- 
terior or posterior cortical layer t4)ward the anterior or 
posterior pole, and, if long enough, encroaching on the 
pupillary region. In addition a number of punctate 
opacities are scattered here and there. The ojiacities are 
always in the fibers of the lens or in the epithelium cov- 
ering the posterior surface of the anterior lens-capsule, 
never in the capsule itself. When we speak of ttapmilar 
i^aiaracl \re mean opacities due to proliferation of the cap- 
sular epithelium, which are found exclusively in the cen- 
tral portions of the anterior lens-snrface, are sometimes 
bright yellow, sharply defined, and in some cases project- 
ing (Plate 34). This form consists of a dense accumula- 
tion of epithelial cells, while the other varieties of cata- 
ract are due to degenerative changes, being produced by 
the lens-fibers between the nucleus and the cortex in the 
region of the e(]uator separating and leaving open spaces, 
which become fillet! witli transparent granular masses. 
The fibers in the equatorial r^ion swell up and become 
tnrbid, and eventually break <lown, forming a viscid mass 
containing fat^ranules, droplets of myelin, cholesterin- 
cryatals, and debris. The distinct swelling which occurs 
in the lens during the formation of a cataract would 
appear to indicate that the degenerative process is as.so- 
ciated with an increaH<d amount of fluid in the lenticular 
substance. The swelling can be recognized by the less- 



Plate 3a. 

a. Senile cataract, matuce— J. <^., the opacity bos extended aa far as 
tbe capaulo, aud Chertforo Che pupillary DmrglD. The patii^nt, a wonuui 
of 72 years, is otherwise in good health. 

i. Tntumatlo Oataraot.— The patieut, a buy uf 14 yoara, stepped iiito 
a large Imjx with one Coot and struck his left eyo against the edge. Tho 
eye was probably injured by a nait oi a sharp splinter, for we aee in the 
lower portion of the cornea |a little to the nasal side of the center) a 
freahly healed wound about 2 mm. long, appearing as a grayish streak, 
with a conespoudiiig wound in the nasal half of the iria and in the an- 
terior leDs-oapsole, The opacity has spread from the anterior cort«x, 
where it surrounda tbe wound iu tbe capsule, to the posterior cortex, 
forming a delicate rosette, which is only seen by transmitted light. 
There is some ciliary injection. Visual acuity, ^. Two weeks later tha 
opacity in the poaterior cortex bad diminished, while that in the anterior 
was more pronounced, and tbe lens began to swell. In the course of the 
next two weeks the eutire lens became opaque. The unabsorbed portion 
oF the cataract was thuo removed by repeated discisBion, aud after a few 
mouths the visual acuity waa fouud to be g, with a bypermetropia of 
ISD. 
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ened depth of the anterior chamber from forward disloca- 
tion of the iris. The entrance of aqueous humor into 
the lens from any cause, such aa injury to the anterior 
capsule, is followed by swelling and turbidity of the lens, 
and what is known as traumatic cataract (Plate 32, 6). 

Subjective symptoms — that is to say, impairment of 
vision — are present only when the cataract affects the 
axis of the lens ; a peripheral opacity may be present a 
long time without being discovered. A central cataract 
soon betrays itself by the appearance of dark spots and 
streaks, "mnscte," in the field of vision, and by diplopia, 
which is particularly noticeable when the patient looks ai 
a light. If the entire surface of the lens becomes turbid, 
the visual deterioration is, of course, greater than it is when 
a few rays of light can still find their way through streaka 
of opacity. As the cataract progresses the visual acuity de- 
creases more and more, although in an otherwise health? 
eye some degree of vision is always preserved in simple 
cataract, enabling the patient to discern movements of tl 
hand at 20 to -30 cm, and to locate a candle in the t 
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correctly in any direction (see p. 43). The flame of a 
candle can always be seen in a dark room at a distance of 
3 meters at least. If even this power is lost, we must 
assume the existence of morbid changes in the deeper 
coats of the eye, retinal detachments, atrophy of the optic 
nerve, diEFuse choroiditis, etc. Sometimes the beginning 
of senile cataract can be inferred from the development 
of myopia or from the increase in an already existing 
myopia, due to the fact that the swelling of the lens in- 
creases its refractive power. The various forms of cata- 
ract are classified clinically as follows : 



II. Partial Stationary Cataract. 

Under this lieiul arc included : 

I. Anterior Polar Cataract. — A small white spot 
or pyramidal mass is formed at the auterior pole of the 
lens, and sometimes drawn out to a point (Plate 34, o). 
It is a so-calletl capsular cataract — i. e., the (ijiacily con- 
sists of proliferating capsular epithelium. It may be 
congenital, and is in that case usually bilateral ; or it may 
be acquired. A central corneal ulcer perforates, the 
aqueous humor escapes, and the lens is lirought against 
the site of the ulcer, exciting pnil iferation of the capsular 
epithelium. Hence a macule is always seen in the center 
of the cornea in such cases. The process just described 
occurs only in childhood, usually after gonorrheal conjunc- 
tivitis. An anterior polar cataract is always behind the 
lens-capsule, and cannot therefore be detached from the 
lens without opening the capsule and producing truumatic 
cataract. If the opacity is nmall, the visual disturbance is 
slight, but increases in a strong light with the contraction 
of the pupil. 

a. Posterior polar cataract forms an omcify on 
the jmstcrior pole, iind may Im? congenital (rarely), when 
it is causetl by remains of the fetal tunica vasenkisa lentis 
and of the hyaloid artery; or acquired, after pigmentary 
degeneration of the retina, choroiditis, or degeneration of 
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Plate 33. 

a. Eonnlar Oat«T»ct.— The patieot is T 7eai3 old, and has ha 
CBtaraj^C in both Kjea since infaDcy. His vuoal acaity, which was never 
quite normal, is now 1 in the eye represoatcd ia the plate, the defect 
becoDiiDg more uoticeable on his being sent to school. The lens was 
remaveil, as Ihe eyes are iu other respects nannal. 

b. The same eje \ij traasmitted light. The pupil is dilated, showing 
fine, radiating lioes auirouodlng the central opacity (an nuusoal con- 
dition!. 

c. Inoiplant aanlle oktara«t in transmitted light, showing the radiating 
streaks of opacity to the best advantage, after dilatation of the papil. 
In other riiSpccts the eye is uoTinal. The slight degree of ciliary con- 
B«tian is caused by a trifling abrasion of the cornea, uot shown in the 
picture. 



the vitreous. The last two diaeases usually produce some- 
what greater omcity on the posterior cortex, and, with the 
exception of the congenital form, this posterior cataract 
shows a tendency to progress. The opacity caused by 
pigmentary degeneration, on the other hand, remains sta- 
tionary for a long time. It can he detected only with 
the ophtltalmoscope hy transmitted light, and is one of 
the signs of this retinal disease. 

3. PninticleaT, zonular, or lamellar cataract, 
is the most frequent form of cataract in childhood, and 
ia supposed to liave sometliiug to do with rhachitis 
(Horner). It consista of two cup-shaped opacities, enclos- 
ing the transparent nuclens between them. The size of 
the nucleus and of the cataract varies ; the one shown ia 
Plate 3:), o, for example, is quite small. It is usually 
larger, and appears by lateral or transmitted light like a 
round disk, which by lateral illumination shows a diatanot 
convexity ; and if the light (in lateral illumination) ia 
thrown on the posterior half of the lens the posterior 
opacity is seen with its concavity directed forward. Some- 
tmies the mat^in of a lamellar cataract is seen by trana- 
mitted light to be covered with small pnyectious, cor- 
responding to slender strips of opacify placet! on the edge 
of the cataract, and therefore called " riders." In oditt 
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cases short streaks are aeen nearer tijo peripliery (Plate 
33,6), OccaBionally we meet with a case in which the 
lamellar cataract remaiDS rudimentary and the disks are 
represented by fine disseminated dots. The visual dis- 
turbance is, of course, correspondingly slight, while in 
severe cases it is extreme, especially when the pupil is 
contracted, not a ray of light being able to get past the 
cataract and reach the retina. Lamellar cataract is usually 
bilateral and stationary, but later in life may become 
complete. 

In the treatment of the first-named varieties of cata- 
ract ojjerative interference iri indicated only when the cata- 
ract is extensive ; lamellar cataract, however, usually 
requires operative removal sooner or later. Simple iridec- 
tomy (at the lower, inner angle) may allow some light to 
enter past the cataract in mild cases; but, as a rule, removal 
of the lens by discission is indicated. 



b. Progressive Cataracts. 

This group comprises the more frequent forms of cata- 
ract, the mont important of which is 

I. Senile Cataract. — It begins as a spoke-like ar- 
rangement of lines, streaks, or wedges, radiating from the 
pole of the lens, incipieiit cataract, goes on developing as 
cntaracta intumesemx, and becomes complete, cataracta 
nuUara, when the opacity reaches the capsule, so that the 
iris does not throw a shadow on the opacity by lateral 
illumination {Plate 32, a). The ciitaract is called " ripe " 
at this stage, because it is in the best condition for o[)era- 
tive removal, the soft consistcDcy of the cortex permitting 
itfl complete separation from the capsule. In a strong 
light the yellowish nucleus may be seen shining through 
the grayish cortical layers. The nucleus may be colorless. 
Senile cataract is caused by the physiologic sclerosis of the 
lens due to age, which is the cause of diminished accom- 
modatinu (see p. 53) and serves tn protect the nucleus from 
cataractoua change, as shown by the fact that it retains its 
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Plate 34. 

a. Anlerloi polar oataraot, 3c.-«allecl pyramidivl cataract. The boy, 
who Ib 15 yitara old. did not have any purulent discharge at birth ; bol 
Biz months lat«r he was seiKod with coavDlsiouB. THb physician who 
was called at the time diacovored a spot in the eye. Hereditary Bypbilig 
is suBpected, as there were two prematnre births in the family and eight 
children died at ages ranging from eight lo ten weeks. There are only 
three children living. No other signs of syphilis are to be found ; the 
cornea is perfectly transparent and the fundus of both eyes normal. 
Visual aeuity on both sidea is only 1, as the centrally situated opacity, 
of course, produces marked disturbance, especially with contracted 
pupil. On bath sides a small pointed cone is seen un a round, grayiah- 
white haBe2,5 mm. in diameter, pnjoatlng into (ho anterior chamber. Tfas 
remainingportioiis of the lens are clear. In performing disvission a cir- 
cular section was made around the polar opacity and the latter extracted. 
MioroHcoplc uxaminittion shows it to he a so-called rapsnlar cataract, 
situated under the cap«iile. The operative removal of the lens wbb 
Buocoaatul, and resulted in a visual acuity on both sides of ), with hyper- 
motropla of 13 D, 

b. BubconJunctlTal Dliplacemeot of the Lens.— Three months and a 
half ago the patient, a man of 56 years, strutk his eye against the limb 
of a tree. The aceident was immediately followed by marked reduction 
of visual acuity ; at present the patient is Just able to count flngers at 
81 meters. Convei glasaca have no effect ; the left eye is normal. Tho 
sear in the sclera, through which the lens escaped, is plainly seen on tho 
temporal side of the pornea. The pupil is displaced outward, having 
evidently been turned lioekward by the force of the blow. Streaks of 
injected vitreous are seeu mnniag toward the seat of mptnre. The 
posterior layers are so turbid with blood that the fundus is barely via- 
ible; but a rent in tho choroid coat can be seen ou the temporal side. 
The conjunctiva was divided and the lens, which had become adherent 
and annoyed the patient, removed without injury to the original roptOTo 
or escape of the vi treons. Complete cure in ten days. 

transparency more or less perfectly within the turbid 
cortex. After the seventietli year the sclerosis extends 
almost to the capsule, the usual gray color of the opacity 
ia wanting, and it may happen that the lens remains seiiii- 
trausparent, with a dark reflex due to tlic absence of corti- 
cal substance and the yellowish-brown discoloration of 
the nucleus — catamcta nigra. 

The stage of maturity is followed by tliat of " over- 
rilffiuess," during which the volume of the lens gradually 
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diminishes, the anterior chamber becomes abnormally 
deep, and an anterior capsular cataract not infrequently 
appears in the shape of small white dots. Shining choles- 
terin-crystals are seen suspended in the liquefied cataract. 
As the cataract continues to shrink, it becomes trenmlous, 
and, finally, the zonula may give way and produce luxa- 
tion of the cataract. 

2. Cong^enital cataract is much less frequent than 
the senile form ; it is usually bilateral and soft, as there is 
no nucleus. In very exceptional cases congenital total 
cataract is hard, for reasons that are not understood as yet. 

3. Traumatic Cataract.— This is nearly always 
progressive. Any laceration of the lens-capsule, which 
admits the aqueous humor or vitreous body to the sub- 
stance of the lens, is followed by cataract. The injury 
may be direct, caused by some perforating instrument 
(knife, scissors, foreign body, etc.) ; or indirect, from con- 
tusion of the entire globe, the caj)sule probably becoming 
ruptured at the equator. In rare instances cataract may 
be produced by mere concussion of the lens without solu- 
tion of continuity in the capsular structures. In large 
wounds of the anterior capsule the greater part of the lens 
may become turbid within twenty-four hours ; in smaller 
wounds tlie cataract develops more gradually. A grayish 
or bluish-white discoloration at first appears about the in- 
jured spot (Plate 32, ^>) ; the lens-substance swells and 
projects into the anterior cliamber in the form of a cone. 
Particles of the lens-substance separjite and sink to the 
bottom. In small wounds tlie swelling is in(*onsiderable, 
and absorption of the cataract in the anterior chamber, 
which is usujdly quite rapid in young pe()j)le, takes place 
more slowly in consecjuence. If the communication be- 
tween the aqueous humor and the lens is maintained, 
swelling and absorption continue until all of the lens-sub- 
stance except the capsule* is removed. A small rent in the 
capsule may be enlarged by tlu^ sw(?Hing of the cataract; 
or, if it is very small, it may be closed, either by the pro- 
liferation of capsular epithelium or by adhesion of the iris. 
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Such minute lacerations oflcn protluce a delicate roaette- 
like opacity (seen by transmitted light) in the posterior 
cortex of the lens, and the cataract may remain stationary 
for a time, or even diminish ; but, as a rule, it becomes 
progressive and goes on to total opacity, 

Secondary glaucoma is an important complication of 
traumatic cataract. As soon as t)ie swelling of the lens 
becomes excessive there is danger of glaucoma, especially 
ill old people. The increase in tension is at once indi- 
cated by cloudiness of the cornea, and, unless the pressnre 
is relieved by paracentesis comete and evacuation of the 
cataractous mass, vision is gradually destroyed. 

Cataract is sometimes attended with inflammation, the 
anterior chamber becoming contaminated at the time of 
the injury and setting up an iritis or iridocyclitis. Ad- 
hesions are formed between the lens and the iris or ciliary 
body, giving rise to cataracla actsreta, which does not lend 
itself readily to operation. 

4. Complicated cataract occurs in consequence of 
other diseases of tlio eye, such as acute iritis and irido- 
cyclitis, especially the purulent forms (creeping ulcer); 
chronic iridochoroiditis with opacities in the vitreous, 
separation and pigmentary degeneration of the retina, and 
the end-stage of glaucoma. Persons with a high degree 
of myopia show a certain tendency to cataract, especially 
in advanced life. Complicated cataract is recognized by 
its abnormal, dirty-yellow or, if calciHcation has taken 
place, chalky color, by adherence of the iris, by thickening 
of the capsule, tremnlonsness, etc., and especially by the 
loss of function. In normal cataract, as has been stated 
(see p. 67), tlie power of locating a candle in the dark is 
always retained. 

In addition to the canSeS of cataract which have been 
mentioned (senility, traumatism, etc.), we recognize di^ 
betes and albuminuria and hereditary disposition. 

In the diaginosis the following points are to be bom« 
in mind : Incipient cataract m^ist never be diagnosed 
until the eye lias been examined by transmitted light. 
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The sclerosis incident to old age often produces an intense 
gray reflex in the pupil, which may oe mistaken for a 
cataractous lens. By transmitted light, however, the 
pupil exhibits a beautiful red reflex, and the streaks of 
opacity which characterize incipient cataract are absent 
(Plate 33, «). In traumatic cataract, if the lens becomes 
opaque rapidly, a bnght metallic reflex is sometimes seen 
in the poattrior layers by lateral illumination ; and must 
not be mistaken for a foreign body. The latter appears 
black by transmitted light, which ie not the case with flie 
reflex referred to. 

The treatment of all forms of cataract, except tiie 
complicated, is essentially surgical. Partial jnvenile cat- 
aracts are treated by discission, and the semifluid mass is 
evacuated througli an incision in the cornea. CVmipIete 
aoft cataracts can also be removed by means of a short 
incision through the cornea and capsule. To remove a 
senile nuclear cataract a semicircular incision must be 
made concentric with the corneal margin and involving 
more than one-third of the circumference. If, after the 
delivery of the cataract through the pupil and corneal 
wound, it is found difficult to replace the iris, a small 
section must be removed by means of iridectomy. It ia 
sometimes advisable in slowly ripening cataracts to operate 
before the stage of maturity has been reached. In such 
cases iridectomy is performed before the cataract is deliv- 
ered, in order to make more room for the egress of the 
lens-substance and prevent an increase in tension from 
swelling of the cortical remains. 

In traumatic cataract the intraocular tension must be 
carefully watched and a part of the lens-3iihstance re- 
moved by paracentesis of the cornea, if the pressure rises. 
If the swelling is great, the pupil must l>e well dilated io 
allow thecataractous mass freeocccsstotheanterior chamber. 

Dislocation of the Lens. 

This is due to anomalies in the zonula. Owing to con- 
genital unequal development, deceutration of the lens to- 
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ward the sborter zoniiU take? place : EdopialentS* congenita. 
If the upper zonala h shorter thao the lower, the lens is 
diriplaceo upward and the dislocation increases as the 
lower zonula gradually atrophies and disappears. Such a 
dislocation upward results in dimiuction of the upper 
angle of the anteriur chamber and tremulousuess of tlie 
iris, which loses the support of the lens. The same phe- 
nomena are observed after rupture of the zonula liv a blow 
on the eve, a not infrequcDt accident. The lena may 
sn9er only partial dislueation to one side, so that toe 
margin is seeu as a sharp circular line within the pupil 
{^ubfuxatio feidU), or it may be thrown into the vitreous 
body {(axaiio lentil). In the latter ca;^ the normal gray 
color of the pupillary reflex is changed to black, the entire 
iris is tremulous, and the lens is seen, by lateral illumina:- 
tion or with the ophthalmoscope, asaspherical body freely 
movable within the vitreous. In lavorable cases it becomes 
fixed after a time by adhesions, cataract develops, and the 
lens contracts; usually, however, a movable lens ^ves 
rise to glaucoma, probably by irritating the ciliary proc- 
esses which secrete the a<)iicous humor. Even subluxa- 
tion may have this effect. 

A partial dislocation, whether fton^nital or traumatit^ 
is very apt to become complete. Complete luxation may 
be anterior (although rarely), and a shrunken and turbid, 
or a semi transparent, lens is sometimes found in the ante- 
rior chamber. If the lens is transparent, the yellowish 
luster of its margin gives the impression of a large drop 
of oil in the anterior chamber. In violent contusions 
with rupture of the sclera the lens is sometimes bodily 
ejected from the eye, and the same accident may occur in 
perforation of the cornea by extensive ulcerations if the 
jtatient strains during the examination, 

Spontaneous luxation iuto the vitreous chamber is 
caused by atrophy of the zonula in consequence of lique- 
faction of the vitreous humor occurring in severe myopia, 
anterior choroi'Iitis, or retinal separation. Atrophy of 
the zonula sometimes occurs through the shrinking of an 



DISEASES OF THE VITREOUS BODY. 



199 



over-ripe cataract, and luxation may be induced by the 
slightest shock, a blow, or the momentary congestion 
caused by bending over or sneezing. 

The greater the dislocation of the lens, the greater 
the visual disturbance. Subluxation gives rise to myopia 
and astigmatism, and, later, to more marked disturbances 
from obscuration of the lens. Complete dislocation of 
the lens from the pupillary area has the same effect on 
vision as absence of the lens, or aphakia, and causes a re- 
duction in the refractive power, which in emmetropic eyes 
amounts to 10 D. If the lens becomes fixed in the vitre- 
ous body and causes no further disturbance, the patient 
can see quite well with cataract-elasses. Such cases are, 
however, exceptional. Usually tne condition Is veir pain- 
ful and gradually leads to glaucoma and total blindness. 

The prognosis in dislocation of the lens is very grave. 
The eye is always in great danger and in many cases its 
loss is unavoidable. 

Treatment. — In a very few cases the aphakia may be 
corrected by the use of suitable convex glasses. In par- 
tial dislocations, especially in young persons, the lens 
should be removed by discission; in fresh luxations into 
the vitreous chamber an attempt may be made to iiiduuc 
fixation by rest in bed, any intercurrent rise in tensiim to 
be met by the instillation of myotics {physostigmiu, pilo- 
carpin), or the glaucoma may be checkei! by repeated 
sclerotomy. Extraction of the lens is usually attended 
with a dangerous escape of vilreous humor. Glaucoma 
not infrequently necessitates removal of the globe. 
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Disease of the vitreous, in th 

mination of the ciliary body 



[irfje majority of cases, 
chonjid, 



and retina, and manifests itself in turbidity, due to the 
entrance of inflammatory material, and in degeneration, 
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Plate 35- 

1 tfifl Vllreoni, Caused by \ Fieoe of Iron.— R H,, 

aged y years, whili: digging witli a auiull hoe on April 17, ISlrT, suddenly 
felt sometUing enter liur left eye. On April 20 slio was udmitted to Ibe 
clinic, the eye liitving meanwhile become indiuned and vision impaired. 
The cornea was covered with a diffuse liBKe, and by lateral illuminatiou t, 
flne gray scar, aboQt 1.5 mm. in length, was seen in the inner upper quad- 
rant where the substancu had entered the eye. There was a liruad adbe- 
aioa between the lens and the Iris, Hypopyon of 2 mm. in the BDl«rior 
chamber; large uiudate in the pupil, making it difficult to determine 
the conditiuu of the Icdb. It was fonnd impoaiible to eitract the piece 
of iron with the largo electromagnet. 8ii days later (when the picture 
was taken) the edema and redness of tho conjunctiva had subsided, the 
anterior chamber was clear, and the pupillary eiudsto had flhrank to A 
mere shred. Tho leas was not difitinotly cataractoua, but displayed a 
greeuiBh-yellow reflei, indicating suppuration in the vitreous. VUnal 
acuity reduced to light-pcrOTption at 20 cm. On May 12 enacleatiou was 
performed. The piece of iron hub found embedded in the nasal portion 
of thcs vitreous, surrounded by pus. Normal rccovury. 

b. Pauop&ttuUmitlE from t&e EDtrance of a Piece at Iron Into tlia 
Vitreons, — B. M,, a peasant- woman, 41 years old. gut suniothlug in hei 
right eye while boeing potatoes. At first she felt only a sensation of 
grittineig; but vision at once became dim, and during the night ahe 
had violent paina in the eye and on the right side of the brow. Tlie 
next da; the lids were swollen and somewhat inflamed, tlie eyeball |iro- 
tmdingand lens movable than normal, and rooderatechemosisdevelopofl. 
No dacryostenoais or conjunctivitis. Cornea aniformly opaque, iritil 
a sharp linear wound, 1.5 mm. in length, in tlie outer u|]per quad* 
rant. The iris was barely visible. Small hypopyon and exudate In 
the pupil. Nu reflex could be observed. When the eye wu 
brought near the large electromagnet, 

emerged through the opening. The panophthalmitis, however, contin- 
ued and the condition seen in the picture developed : Murked oxoph- 
thalmon, edema at the conjunctiva (chemosia), and grayiiih -green discol- 
oration of the cornea. A shred of necrotic tissue adheres to tbc wound, 
evidently a portion of vitreous which has undergone licjuefaction- 
necroais and escaped through the wound, as it is found impossible to 
wipe it off. Eiuuiejaimt was performed twelve days after Ibe accident, 
complete panophthalmitis having dovolopcd. Tho globe was filled vritli 
a yellowish-brown lardaceons mass, from which three colonics 
tococci and one colony of mnltiarticiilar. vacuolated bacilli, rriipmbling 
the "Wurzell bacillus," were obtained. The wound healed without fur- 
ther compticationa. 
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leading to liquefaction or to the formation of fibrillar, 
flake-like opacities. As tlie vitreous possesses a feebler 
regenerative power than any other tissue in the body, the 
slightest escape of vitreous humor through a traumatic or 
operative wound, or any iuterference with its structure by 
theiiitroductionof instruments, is likely to produce opacity 
and separation of the retina. 

The suppuration caused by the entrance of a foreign 
body deserves special mention. What has been said in 
this connection about injuries of the sclera may be sup- 
plemented by the following : A foreign body which pene- 
trates as far as the vitreous and retina is more likely to 
enter through the cornea than through tlie sclera ; it may 
pass through the iris and the lens (Plate 36, b), or through 
the lens only, and sink to the bottom or continue its flight 
to the retina, depending upon the amount of momentum 
it has acquired. Having reached the retina the intruder 
either buries itself in its tis'sues or recoils and lodges some- 
where in the lower anterior part of the vitreous, where it 
cannot well be detected even with the ophthalmoscope, so 
that its presence has to be inferred from the lesion in the 
retina. 

If traumatic cataract develops, detection is even more 
difficult, although its probable course can be approximately 
determined by the position of the wound in the cornea, 
iris, and lens. [The Rontgen rays may always be utilized 
to locate foreign bodies within the eyeball. — Ed.] If the 
wound remains a.'ieptic, the piece of iron can usually be 
extracted by means of the large electromagnet (see p. 176), 
which may also be utilized to determine the nature of the 
foreign body. Unfortunately, however, such particles of 
iron usually set up a violent suppurative inflammation, 
which results either in suppuration of the vitreous (Plate 
35, a) or in panophthalmitis (Plate 35, b). This is par- 
ticularly the case when the particle t>f iron Is derived 
from a hoe or similar digging tool. Panophthalmitis 
may declare itself within forty-eight lioui's. The infec- 
tion is probably carried by the substance itself, since 



a piece of a hoe, which is cootaminated with dirt, is more 
liKely to produce a severe purulent inflammation than a 
spicule of forged iron, a glass splinter, grain of (wwder, 
or other foreign body. It may be that in some cases in- 
fection occurs secondarily through the wound. 

Occasionally the entrance of a foreign body into the 
vitreous chamber gives rise to an insidiuus attack of irido- 
cyclitis, which in nu less dangerous to the life of the 
eye than an acute, purulent inftammation. Enucleation 
is usually necessary to save the other eye, for sympathetic 
ophthalmitis is particularly apt to develop in such cases. 
Lven if no inflammatory process of any kind develops 
after the entrance of a epicute of iron, Uie eyesight may 
eventually be destroyed by sideronia — i e., gradual chem- 
ical solution of the iron which is deposited on the retina. 
In a few rare instances the presence of iron-particles has 
l>een tolerated without detriment to the eye. Aseptic 
jtarticles of tiopper are at first tolerated, but eventually 
injure the retina ; although, if they become encapsulei] in 
the anterior portion of the vitreous, a serviceable degree 
of visual acuity may be retained for some time. 

Enucleation is indicated in most cases of suppuration 
in the vitreous and of panophthalmitis. The latter is recog- 
nii!e<l by edema of the lids, the conjunctiva, Tenon's space, 
and the adjacent orbital tissue, which protUices exophthal- 
mos. The inflammatory edema in the orbit is caused by 
the toxins elaborated by the pyogenic microoi^nisms in 
the interior of the bulb, and not by the mierolies them- 
selves, since they cannot well penetrate beyond the bulb. 
For this reason enucleation may be performed during the 
height of the panophthalmitis without danger of the in- 
flammation spreading downward and to the brain, provid- 
ing the eyeball does not become infected during the opera- 
tion by soiled fingers or instruments. 

In these cases of injury to the eye by a particle of iron, 
sustained while the patient is hoeing in the fields or doing 
any work In which iron is made to strike iron, as in cutting 
with a chisel, for example, the sui^on should not allow 



himaell' to be influenced by the statemeut that the sub- 
stance merely hit the eye without entering. It is quite 
commou to be t*)ld by tlie patient tliat lie saw a stone as 
big as his fist strike him on the eye and tiy oft', and then 
to find a piect! of iron in tlie depths of the eyeball. The 
illusion may be explained by the fact that the patient sees 
the foreign body pntoptrioally magnified during its pas- 
sage through the vitreous, and pnyects its flight outward. 
In all such cases, therefore, it is of the utmost impor- 
tance to make a thorough search for particles of iix)n, and 
to remove the intruder as quickly as possible. By prompt 
removal the eye may be saved even when the particle of iron 
is from a hoe ; but every minute of delay makes the prog- 
nosis more doubtful. The best method to pursue is the 
one described on p. 175. 



GLAUCOMA. 



Increased intraocular tension, increased hardness of the 

eyeball, or glaucoma, is one of the most important dis- 
eases of the eye, and every practising physician should 
be perfectly familiar with its symptoms, as the integrity 
of the affected eye depends on prompt application of the 
proper treutnient 

There are two varieties l jirlmafi/ and secomlary glaii- 

COtllfl. 

I. Primary Glaucoma. 

Primarj- glaucoma is spontaneous, usually bilateral, and 
may be acute or chronic, with a varying increase of intra- 
ocular tension. In the acute form we have all the ex- 
ternal signs of Inflammation : Redness, pain, edema of the 
conjunctiva and iris ; in the chronic form the.'^ are absent 
most or all of the time. Primary glaucoma is therefore 
subdivided into injlfimmatori/ aii<l non-mflammiUofy or 
simple ghiifOTtifi, although the latter may at any time 
change to the inflammatory form. 
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a. Inflammatory Glaucoma. — Wc subdivide this 
again into itcide (lud chronh iiiflamniatury glaucoma, bear- 
ing in mind that the acute form often changes to the 
chronic. 

Inflammatory glaucoma is usually preceded by prodro- 
mata, such as lieaaache, dragging and pain in the temple, 
and occipital neuralgia; the visual acuity is variable, and 
the patient complains of a haziness before his eyes, as if 
he were surrounded by smoke or fog. If he looks at a 
light during one of these prodromal attacks, it appears to 
him surrounded by an iridescent halo, the cause of which 
is found, on examination, to be a slight haziness of the 
corneal surface. The cloudiness ia most pronounced in 
the central portion, which resembles the appearance of 
glass the surface of which has been breathed upon. 
There ia also some shallowing of the anterior chamber — 
i. €., the iris and lena are displaced forward ; the pupil is 
somewhat dilated and reacts slowly to light. Sometimes 
there is ciliary congestion, A pi-odromal atl^ick of this 
kind may last several hours, the eye becoming quite 
normal again afterward. The intervals between the 
attacks become progressively shorter. They may be in- 
<]uced in various ways, by emotional excitement of any- 
kind, pleasurable or painful, by a hearty meal, by bend- 
ing over, etc. ; or they may occur without any demon- 
strable cause. The prodromal stage may bo protracted for 
weeks, months, or even years; but in the last case per- 
manent alterations result — congestion of the anterior 
ciliary vessels, excavation of the nerve-head, and impaired 
vision. 

An outbreak of fully developeil glaucoma {glaitcoima 
evolidum) is characterized by the following symptoms i 
Violent pain in the eye and headache, which sotm become 
unbearable and rob tlie su3erer of sleep and a})pi'tite, 
accompanied by intense congestion of the eyeball. Edema 
of the lida occurs, and in severe eases of the bulbar con- 
junctiva. There is rapid loss of vision, which is almost 
absolute in tlie affected eye. If the attack is a severe one^ 



tlie patient vomits aa long as it lasts and usnally takes 
to hia bed, with every appearance of severe illness. 
Tlie characteristic objective aigna are diffuse haziness 
of the cornea ; shallowing of the anterior chamber ; al- 
teration in the ahape of the pnpil, which is dilated and 
may be irregular, oval with its long axis vertical or ob- 
liquely placed, or decentered; reaction to light imperfect 
or absent. A greenish reflex ia seen in the depths of the 
pupil {Plate 36, a), from which the name of the disease is 
taken (green cataract), although there is nothing charac- 
teristic about it, since it is observed in most elderly people 
when the pupil is dilated. Its presence in glaucoma 
becomes apparent on account of the dilatation incident to 
the disease, and is due chiefly to sclerosis of the lens, com- 
plicated in some eases witli a slight turbidity of the vit- 
reous. Upon inspection with the ophthalm()scoi>e the 
eye-ground is seen imperfectly or not at all, owing to the 
opacity of the cornea and the turbidity of the vitreous 
referred to. Upon palpation the tension of the eyeball ia 
found to be increased. 

If treatment is delayed, an attack of this kind may last 
for days and weeks, and subside very gradually, leaving 
the visual acuity permanently impaired and followed by 
chronic congestion of the anterior ciliary veins, dilatation 
of the pupil, immobility and atrophy of the iris, and re- 
duction in the depth of the anterior chahiber (Plate 36, a). 
In many cases the visual field shows marked restriction on 
the nasal side. The optic nerve is more or less excavated 
and discolored from atrophy, particularly in the temporal 
half. 

Hemorrhayio glaueomn, a most malignant form of the 
disease, gives rise to hemorrhages in the retina, which are 
detected with the ophthalmoscope, and sometimes into the 
anterior chamber and into the vitreous. 

When the glaucomatous habit is once established, the 
attacks occur again and again In alightly decreiising sever- 
ity. Kach successive attack increases the deterioration of 
vision and damage to the optic nerve, until finally perma- 
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Plate 36. 

a. Aente Qlanooma.— E. 8., a woman of TI yeois, anderwent an oj 
tion for cataract in thu left eye seven jeaia ago (withoat iridecttnoy], 
and since that time enjoyed perfectly good viEiuu, the post«cinr captnle 
having beeu removed by disciHsian ahurtly after tiie operation. The 
pupil was round and movable. Two days ago Hlie was saddenly seised 
with pain in tlie eye and dioiuess of viaiou, without apparent canse. Her 
cnuditian improvcdat first after tbe administration of myotics, and vJBual 
acaity relnrned tu }. Another aente attack occurred in the clinic, with 
teusian of T -i- ii, redness of the eye, and dilatation of the papil (aea 
illustration], which was displaced slightly upward, as frequently happen! 
in glaucoma. The surlace of the eyeball was cloudy, and a grayiah-grtien 
reflex was observed in the deep portions of the eye. Sclerotomy and 
thorough diseissioii were performed, and by continued use of pliysostig- 
miu uud pilutarpiu the patiLut was Hiially I'liriid, with a Tisna! acuity 
of 1. 

b. Spicule of Iron in the Titreoua (Eztracted| ; LaceiaUan of the Iris, 
Traumatic Cataract, and Turbidity of the Vltreona.— Y. 8cb.. a pcssanl^ 

woman, 60 years old. gut a piece of iron in her left eye while hoeing 
potatoes on June 14. 18t<T. The next day she went to a doctor, who pro- 
nounced the wound superficial and of no consequence. Tbo patient did 
not feel pain at any time.Jiut complained of a thick b a:cin ess immediately 
after the injury. When she was admitted to my private hospital, on the 
17th, the eye was inflamed and the channel of the wonnd plainly seen 
(sea figure). The wound consisted of a rent in tbc cornea (where the 
foreign body had entered), a little below the ceuter, appearing as a fine, 
gray line 1.5 mm. in length ; a laceration in the iris, traumatic cataract, 
and a triangular wounil in the posterior capsnle. The iris wun adherent 
to the wound in the anterior capsule. The pupillary reflex was greenisli, 
and by lateral illumination a metallic luster WOHSveu in Ihe opacity of Uie 
posterior cortex. The foreign body was not visible, although nndanhtedljr 
present ill the vitreous. On approaching the large electromagnet it wa«Bt 
once drawn into the anterior chamber, from which it was removed 
through the original point of entrance (June 17). On the 27th the in- 
flammation had practically disappeared, and on the asib the woman was 
discharged. All iuaammatory symptoms had subsided and (he patient 
was able to count fingere at 2 meters. On July 9 the visual acuity WM 
still the same and the cataract had not progressed ; the fundas also was 
plainly visible. 

Tient, absolute blindnees supervenes and the eye presents 
the appearanws characteristic of absobile glatteoma: The 
ifi less opaque than in the early stages, and is sur- 
rounded by a wreath of dilated blood-vessels ; the anterior 



chamber in exceasively shallow; the iris reduced to a 
narrow ribbon or cooiplettily oblitenited id places (Plate 
40). The pupil in widely dilated and immovable, and 
shows a greenish reflex shining through. The papilla of 
the optic nerve is deeply excavated in its entire circumfer- 
ence and the eyeball is as hard as stone. From time to 
time the eye is quite painful, and eventually degenerates, 
while the cornea becomes permanently obscured and cov- 
ered with glassy deposits and hypertrophied folds. The 
sclera may exhibit ectasia about the cornea or in the 
equatiirial region. The lena becomes cataractous. 

The course of chronic inflammatory glaucoma is slower 
than tliat of the acute variety, which sometimes takes the 
form of fulimnalinff glaucoma and utterly destroys the 
eyesight in a few hours. 

h. Non-inflammatory or Simple Glaucoma. — 
In tliis treacherous form of glaucoma the visual deteriora- 
tion imperceptibly goes on to complete blindness without 
the patient's being aware of distinct attacks or of pain 
and inflammation. The examining sui^on often finds 
one eye irremediably injured or absolutely blind, and the 
other more or less amblyopic; rise in tension is barely 
perceptible or even absent ; but the optic nerve is found 
to be excjivated. By testing tlie tension repeatedly at 
various times of the day, however, especially early in the 
morning, the cardinal symptom can usually be obtained, 
and on careful inquiry the patient admits that he has had 
slight pain and dimness of vision. The loss of vision 
usually l»egins at the circumference of the field of vision, 
tlie restriction being most noticeable at first on the nasal 
side. Central vision is also affected to a corresponding 
extent, although it is relatively better up to a certain 
period in the disease. The disease always affects both 
eyes, and may be protracted for years, eventually passing 
into the inflammatory or the hemorrhagic form. In some 
cases of simple glaucoma the degeneration of the optic 
nerve is probably hastened by the abnormal loss of rigid- 
ity of the lamina cribrosa. 
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Oenoratly speaking, glaucoma is a disease of advanced 
life. Inflammatorj glaucoma iw rare liefore tlie fiftieth 
year ; simple glaucoma Roraetimes occurs before that age. 
Occasionally the process is met with ja children. 

Infantile Glaucoma.— The changes produced by 
glaucoma in the growiug eye include abnormal eulai^e- 
ment, which is never observed in the adult {if we except 
the eclasiie which occur in the degenerative stage), no 
matter how long the rise in tension continues. Bwph- 
thalmoB or hydropkthalmos develops if the process is not 
arrested. The first symptom observed is the characteristic 
cloudiness of the surface of the cornea, followed shortly 
by diffuse opacity of the entire membrane, which becomes 
enlarged and covered with spots. Upon careful examina- 
tion a. peculiar network of ribbon-like streaks is seen in 
the depths of the corneal tissue. This phenomenon per- 
sists after the tension has returned to the normal, and 
furnishes, in the writer's opinion, an important, albeit 
somewhat tardy, support to the diagnosis, The <iilatatioii 
of the pupil and shallowing of the anterior chamber are 
less marked than in the adult form, and, if the cornea has 
become enlarged, the anterior chamber will appear ab- 
normally deep. Excavation of the optic nerve is not 
slow to develop in most cases. The disease usually affects 
both eyes. TLo children exhibit photophobia and usually 
appear to feel some pain, so that considerable difficulty 
is espericnced in making an examination. As it is quite ' 
impossible to make a satisfactory test of the tension if the 
infant stru^les and cries, anesthesia is usually employed 
for the entire examination, including inspection with the 
ophthalmoscope. In rare instances the disease tends to 
spontaneous cure; but, as a rule, it goes on to complete 
destruction if not checked by the proper treatment. 
Sooner or later the child strikes against some object in his 
surroundings, and the weakened membranes burst and 
shrivel up. 

Glaucoma occurs shortly afl:er birth or during the first 
few years of life. It is unknown in later childhood. 



OLAUCOMA. 

It may be stated, in geperal, tiiat myopic eyes almost 
never become affected with inflammatory glaucoma, but 
may be attacked by the simple form. Arterial sclerosis 
and cardiac weakness are predisposing causes. The 
mechanism of glaucoma is not well understood. The rise 
in tension is thought to be caused by increased secretion 
of fluid within the eye (von Graefe's serous choroiditis) 
and by obstruction to the normal outflow from changes in 
the eye (obstruction to the outflow in the anterior chamber 
in the form of circular adhesions between the peripliery 
of the iria and the cornea, Knies and Weber theory). 

Dilatation of the pupil with atropin is positively 
known to bring on glaucoma if the eye is predisposed to 
the disease or has already suffered an attack. 

Diagnosis. — Inflammatory glaucoma is very apt to 
be confounded with iritis; and the differential diagnosis is 
of the highe.at importance, as the two conditions demand 
radically different treatment. It should be made a rule 
of practice never to use atropin until the tension has been 
accurately determined. In iritis the PJ'P'' is contracted ; 
in inflammatory glaucoma, dilated. The recognition of 
simple glaucoma depends on an ophthalmoscopic ex- 
amination. A fatal error is to mistake infantile glau- 
coma for parenchymatous keratitis ; the two conditions are 
very similar in their external appearances during the initial 
stage. The distinction is made by observing the tension. 

The prognosis is always grave. Simple glaucoma is 
more difficult to cure than the inflammatory variety; but 
the hemorrhagic form is the most hopeless of all. The 
more precarious the condition of the heart and blood- 
vessels, the more dubious will be the prognosis in a given 
case of glaucoma. 

The treatment consists in the local u.^e of myotics, 
physoatigmin or pilocarpin, and in most cases surreal 
operation. Medicinal treatment must be begun at once : 3 
to 5 drops of a J per cent, solution of physostigmin (eserin), 
or 5 to 10 drops of a 2 per cent, solution of pilocarpin, 
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Plate J7. 

Sarcoma of t&e choroid, which has rupturud auCciiocI?. Tho pi 
who is 53 yuara old, saya bo reueived a BBvere blow on tho loft eyo eleven 
years ago, by riinuiug aguinst a beam, and that aiuco then viaion gradu- 
nlly deteriorated and the eye Bometiuius gave bim pain. Abont aix 
niuntha ago (be eye began to iocrease in alze. A large conical tumor 
priiject« tbrougb the palpebral flsHure. and is eeen to be oovoied with a 
nambec of smaller nodules (hidden in part under tlie apper ]id). A 
small, blnish segmeut of the cornea la aeon below. The growth ia imper- 
vious to sunligbt evDD when a leus ia used. In places it feels hard to the 
touch. No pulsatiou in the tumor. No glandular swelliug on the Xetb 
Hide of the head. The whole contents of the orbit were imuiediatoly 
citicpaCcd aud the diagnosis of sarcoma confirmed by examination of the 
specimen (moderately pigmented apiudle-cell sarcoma) and by the subse- 
quent course, for the mau died u year later of a large sarcoma involviug 
the left half of the pelvis and the inguinal glanda on both sides, and of a 
sarcoma in the right deltoid muscle. The tumor did not rfcur in Mn. 

instilled into the eye every day. Pilocarpin is the milder 
of the two, and is well adajjted for long-continued use and 
aller an operation. This is supplemented by subcutaneous 
injections of morpbin, which has the double advantage of 
inducing sleep and assisting in tbe production of myosis, 
Atropin is to be strictly avoided in glaucoma. 

The 8nc("«s3 of an operation for glaucoma depends alto- 
gether on its being performed early in the disease. Iri- 
dectomy is the best operation in inflammatory, and sclerot- 
omy in simple, glaucoma in an advanced stage. In tbe 
early stages of simple glaucoma iridectomy may also be 
employen. It is often advisable to combine the two opera- 
tions, and many cases require re])eat«d sclerotomies at 
varying intervals, the myosis meanwhile being steadily 
maintained. The course of the dise.ase Is in most cases 
marked by frequent relapses, which readily yield to proper 
treatment. But in no carie should a jiatient be left to 
himself without observation after the performance of an 
iridectomy. In hemorrhagic glaucoma, not iridectomy, 
but sclerotomy is indicated, combined witli active myosis 
and cardiac stimulants. Infantile gliuicoma can be cured 
by repeated sclerotomy, if begun early enougji. 






II 
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3. Secondary Glaucoma. 

This form of glaucoma may occur at any age and as a 
complication of various diseases. It manifests itself by 
cloudiness of the cornea, dilatation of the pupil (unless 
there are annular adhesions), and pain. Like the primary 
form, it may lead to loss of vision through excavation of 
the nerve-head. 

Secondary glaucoma is induced by the following condi- 
tions : 

1. Any condition tending to draw or push the iris for- 
ward; anterior synechiae with corneal wounds, esi)ecially 
such as bulge forward, or i)ressure by swelling or subluxa- 
tion of the lens. 

2. Posterior displacement of the iris by a lens which 
has entered the anterior chamber. 

3. Pupillary occlusion. 

4. Iridocyclitis with i)recipitates on the i)osteri()r sur- 
face of the cornea. 

5. Mechanical irritation of the ciliary body by a lens 
in luxation or subluxation. 

6. Intraocular tumors, sarcoma and glioma in the s(?c- 
ond stage (before rupture outward has occurred). 

The treatment of secondary ghuuroma is chiefly 
directed to the relief of the condition which produced the 
rise in tension. Anterior synechiic must b(» sejwrated or 
the attached portion of the iris excised (iridectomy). A 
dislocated lens in the anterior (chamber is to be removed. 
Occlusion of the jnipil demands an iridectomy to restore 
communication between the anterior and ]>osterior cham- 
bers. In iritis combined with incrreased tension sclerotomy 
is indicated and often suffices to restore the normal pressure. 



DISEASES OF THE ORBIT. 
I. Inflammations. 

Inflammation may originate in the jK»riosteum of the 
orbit, or it may attack the contents of the orbit primarily. 
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Plate 38. 
a and b. Olloina of tbe Retina.— Tbu infant was quite well ap to the 
BJitli moiiEli (if its i:xi5teDua, atwiiich time she began to squint with the 
left eye. When shu was one year old her mother noticed a yellowiah 
leflex lu tbu pupil, which appeared mure and more distinct as the pupil 
dihtted. A few weeks ago (the child is now tweuty uiotitha old) the 
right eye began to show sigus of tailing vision. The left eye was somewhat 
iollHiued, hard (T + U, and larger than tlie right. The left iriK brown, 
the right blue. Left pnpil dilated and rigid, transmitting u bright 
reflex (aeo Fig. a) corresponding to several undulee which appeiired to 
occupy the greater portion of the vitreous. Tlie surface. of the tumor 
streaked with red, partly blood- vesiwla and partly, no doubt, hemor- 
rhagea. In the right eye, in which tenaiou was normal, the pupil was 
dilated and there was a complete, funnel-shaped rclioal separation ; the 
eye appeared to l)e nearly blind. Enucleation of both eyeballs was 
proposed and refused ; but the child was Iftought boi^b one year later Ut 
have theoperations performed. At this time there was marked protniBiou 
of tbe left eye ; the cornea was increased to twice its normal size and waa 
opaque ; two days after admission it ruptured and large masses of the 
tumor protruded through the opening (Fig. h). Four days after admla- 
slon, enucleation on the riglit side and extirpation of tbe contents of the 
orbit ou tbe left were performed. On account of aevere hemorrhage, 
however, it was impoBsible to storilizo the orbit thoroughly in the 
region of the optic foramen ; on the next day fever set in, and on the day 
following, icarlfX fever. Death two weeks after tbe operation, from 
pDruleut mcniogitia. 

Periostitis of the orbit is quite frequently met with. 
Its usiid poat is tlie margin, where it produces thiekenin^ 
and tenilerness on pressure. Tlie tnickened masses 01 
bone are not movable. Often tliere is edematous swellii^ 
of the lids. An inflammation situated in tlie posterior 
portion of the orbit is less easily recognized and olten very 
difScult to distinguish from orbital cellulitis. It manifests 
itself by protrusion, with more or less pain, and lessened 
mobility of the eyeball (Plate 39), Sometimes the nature 
of the process is not recognized until a deep-seated perios- 
titis leads to suppuration and the abscess ruptui-es an- 
teriorly, when the roughness of the hone is felt with the 
probe. The suppurative process may spread to the cra- 
nium and cause meningitis or cerebral abscess. This 
complication is particularly apt to follow periostitis of tlte 
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roof of the orbit. A periostitic abscess at the orbital 
margin produces marked swelling and redness of the 
superjacent area, and ruptures externally. A fistula is 
often formed, through which the roughened bone can be 
felt with a sound ; after discharging pus for some time 
the fistula becomes closed by the characteristically con- 
tracted adherent scar seen in bone-suppuration. There is 
usually a defect at the corresponding point on the bone, 
caused by the caries. Ectropion of the upper or lower 
lid sometimes develops from adhesion with the fistula. 

Orbital periostitis develops after injuries and in the 
course of tuberculosis, the immediate cause of the process 
being usually traumatic, hence the upper outer and lower 
inner margins of the orbit are most liable to be attacked 
by tuberculous caries. Children commonly suffer from 
this form, which is comparatively frequent ; while in 
adults syphilis is more likely to be the causal factor. In 
the tertiary stage the bones become thickened from peri- 
ostitis ; suppuration is less common. 

The treatment of suppurative forms of inflammation 
has for its first object to provide evacuation of the pus 
through the skin. This is best accomplished by making 
an incision 2 to 3 cm. long through the periosteum to the 
bony margin, at the point of greatest swelling. The peri- 
osteum is then separated from the bone by means of a 
curet and the wound extended between the periosteum 
and the bone, so as to afford a good view of the injury. 
A drainage-tube or strip of iodoform-gauze is then intro- 
duced into the wound to allow the pus to discharge freely. 
Caries of the orbital margin re(iuires general supporting 
treatment and, if necessary, removal of the necrotic bone 
with a sharp curet. 

Syphilitic periostitis can usually be made to disappear 
by a vigorous course of blue ointment and potassium 
iodid. 

Inflammation of the cellular tissue of the orbit leads to 

phlegmon of the orbit, or retrobulbar abscess, 

and manifests itself by severe external symptoms, as 
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Plate 39. 

BzopLthalmot of the right eye, (irohutily due to periostitis of Q» 
orbit. I'Btluiit IB a baker, SO years old, and was udmittEd to tho cllnio 
on iiccuunt of grave symijtoms iu the right eye, which be firat noticed 
two weeks ago. Aftur violent colfl and headache the tyo Ijocatme BO 
BWiilleu that be could ijut opeu it. Ou raisiiig tbo lid with tho finger he 
fuuiid that be saw double. Tbu swelling bood subsided, but the diplopia 
remained, and the patient has to keep the right eye closed when he 
walks. The ejel)all is displaced forward and downward, about 8 mm. in 
each direction. Tbe movementB are mach restriutt<d iu every direction, 
especially apwaid. When the eye is turned to the right, there is right 
diplopia i when to tlie left, erossed diplopia (diminished ahduction and 
adduction). Wbeu the gaze is directed upvrard the image of the right 
eye is also displaced upward. Visual acuity and eye-ground normal. 
On palpating between the orbital margin and the globe a tumor-like 
resistance is felt Tho rbinopbarynx is normal. No signs uf syphilis. 

The patient's condition continued for two weeks without change, and 
then diiappearod entirely without treatment, Hrst the protrusion and 
then the dislocation downward. The cause is probably to be sought lii 
a periostitia, secondary to catarrh of the fronl*l siuiis. 

marked edematous Bwelling of the lids and ocular con- 
junctiva (chemoais) and exophthalmos. The movements 
of the eyeball soon suffer restriction and vision is often 
impaired or utterly destroyed. The subjective symptoms 
are even more severe tlian in periostitis: Violent pain, 
vomiting, prostration, and slow pulse— altogether a very 
alarming clinical picture. The abscess may rupture and 
dischat^e its contents through a point on the lids, marked 
by intense redness and swelling and by fluctuation. After 
the pus is evacuated the inflammat<iry symptoms may 
subside rapidly ; but a permanent visual deterioration 
usually remains, because orbital phlegmons are very apt 
to produce inflammation and atrophy of the optic nerve. 
The bulbus itself may suffer permanent injury in the 
form of retinal separation. If the inflammation is very 
severe, panophthalmitis may result, and, as in the case of 
periostitis, lead to fatal purulent meningitis and cerebral 



Among the causes of orbital absccst 
tioned: 
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1. Wounds which have become secondarily infected 
(traumatic or operative) and foreign bodies in the orbit. 

2. Purulent catarrh of the bony cavities communicating 
with the orbit (frontal sinus, nasal cavities, ethmoid cells, 
antrum). Periostitis of the orbit first develops and trans- 
mits the infection to the orbital contents. 

3. Erysipelas of the face, by the inflammatory poison 
penetrating to the deeper structure and setting up an in- 
flammation in the cellular tissue of the orbit. 

4. Metastasis in pyemia, typhoid, scarlet fever, influ- 
enza, etc. 

The treatment consists in removing the pus in the 
depths of the orbit, which may endanger the eye and 
even the life of the patient. Access is obtained by 
the same method as that described in periostitis, and after 
the periosteum has been separated from the bone an incis- 
ion is made in it from behind forward, over the point 
where the pus is supposed to be, and a drainage-tube in- 
troduced. 

3. Injuries of the Orbit. 

Either the soft parts or the bone may be injured. Fract- 
ure of the bone under certain circumstances gives rise 
to emphysema of the lids (see p. 107) and of the cellular 
tissue in the orbit, showing itself in protrusion of the eye- 
ball. The latter can be replaced, but exophthalmos reap- 
pears as soon as the patient blows his nose. The partial 
or total loss of vision following a blow on the bones of 
the orbit or the entire cranium is important from a practi- 
cal and medicolegal standpoint. Holder and Berlin have 
shown, by their valuable investigations, that a fracture of 
the base of the skull, even when the blow is received on 
the back or side of the head, is capable of i)roducing 
fissures in the roof of the orbit and o[)tic canal. The 
corresponding nerve is often so badly damaged by contu- 
sion or hemorrhage that the nervous pathway is inter- 
rupted and total loss of vision results. The patient on 
recovering consciousness is blind in one or both eyes, and 
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Fig. C. 

Dermota Oyrt of Uie Orbit.— S. M., 58 jeara old. lu hct twenty- 
eighth ytmi a tumor developed in the inner raiithus of the left oyo, 
attainiiis a considHrablo siza within three months and then dimioiBhiiig 
again. The growth of the tumor wua attended with moderate pain and 
inaammation. Two months ago the uooplasm ugain hugan to grow, and 
haa increased rapidly in size during the past three weeks, so that the 
globe is now displaced far to the temjioral aide, and the woman often 
complaioa of (crossed] diplopia. Tlie tumor ia smooth, the size of a pig- 
eon's egg, and resilient to the touch ; the lower portion is visible in the 
palpebral fissure under the bulbar conjunctiva, aud can be felt for some 
distance backward along the halb. It ia freely movable, not adherent to 
the hone, does not diminiah on presaure, and shows do pulsation. Left 
laclirjnial duct patulona. Nasal cavit; norma]. Ophthalraoacopio ex- 
amination : On the nasal side the wall of the globe is turned in so as to 
simulate a slight retinal separation ; at the periphery the iioaterior por- 
tiou of the ciliary body is aeon [large, dark-hrown projections). Tho 
diagnosis of dermoid cyst was couQrmed after extirpation. The cyot 
extended along the nasal wall to the posterior pole of the orbit, and 
contained the charaoteristic mushy material, with numbers of cilia. The 
eyeball returued to its uuruial position and moveineut was Toatored. 



a fiiw weeba later the atrophy of the nerve is demi)n8tra- 
ble with the ophthalraospope. Fracture of the orbital 
ri>of and optic canal may also be causeil by a severe blow 
on the upper or outer portion of the orbital margin. The 
resulting blindnesa in these cases is incurable. 

3. Tumors of ttie Orbit. 

Orbital tumors .sooner or later have the effect of dis- 
placing the eye forward. A tumor situated within the 
cone of the recti muscles, surrounding the optic nerve, 
causes a displacement in tlie direction of the orbital axis ; 
the movements of the eye are somewhat restricted, but 
equally strong in all directions, if the tumor is benign 
{Fig. E), whereas malignant tumors very early interfere 
with the action of the muscles. If a tumor develops onl- 
side the cone of the muscles from one of the orbital walls, 
tlie eyeball will be displaced toward the oppo.site side- 
Thus, a tumor beginning on the floor of the orbit causes 
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protruiiion and upward displacement (Fig. F) ; one in the 
nasal portion of the orbit, pnitrusion and outward dis- 
placement (Figs. C" and I)). A deep-seated tumor can 
sometimes be located by palpation witli the little finger 
between the globe and the orbital margin. The nature of 




the tumor in most cases can only be surmised ; but it 
may be assumed that a tnmor which gi-owa slowly and 
causes little pain and limibition of movement is benign ; 
while malignant growths develop mure rapidly and occa- 
sion a higher degree of pnin and functional disturbance, 
Dcrvioid cyst (Plate 21 and Fig. C) is one of the more 
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Fig. D. 

Bone-cyBt Due to Ectasia of the Etiunold Cells, tbe Frontal SUtna, 
and tlie (fatal Carity.— M. F., carpenter, 24 years old. Tbe Inmor 
lirst tuttde ila ap[iearance seven years ago, abovu tliu inner cantliua 
of tlie left eye, nuil iiicreasBd gradually, attaiuiiig its pnisent size two 
years ago. No paiu at any time; bnt lust winter there was excessive 
lacbrymatiou from time to time. 

At present ttiuro are no signs of inflammation and the left laclirymal 
duet is patnlnna. The tamor is about the size of a pigeon's egg, the 
greater partinn situated aliove the internal lateral ligament, nhiuh forma 
a slight canstrictioD in its lower portion. In tbe region of the root of 
tiie Dose it is impossible to differentiate hy palpation between tlie sopra- 
orbltal mitrgiu and the tumor; but along the upper outer border the 
tnmor can be felt extending some distance into the orbit. The tumor is 
tense, elastic, and fluctuating; no pulsation. Crosnett diplopia. Visual 
Buuity and fundus normal. Upon extirpation of what was thouglit to 
be a dermoid cyst, a fibroos sac of connective tissue was found, which 
could not be dissected out, being firmly adherent to the bone on Itg 
upper and nasal sides, and limited on the outer side by a thin plate of 
bone, the nasal wall of tbe orbit. The bony plate is displaced toward 
tbe orbit and Is slightly movable. The sac contained a mass of tbick, 
greenish or brownish gelatinous material. After this was removed, a 
cavity the size of a pigeon's e^g was eiposed, communiiiatiug above with 
tha frontal sinus and below with the nasal cavity, and limited on the 
orbital side partly by the plate of bone and partly by connective tissue. 
Cnre was efTectcd in three weeks. The plate of bone and the eyeball 
gradually assumed a more nasal positiou. 

frequent benign tumors. The dis]>i}sition to dermoid cyst 
is congenital, but the growth hhiiuHj- does not develop 
sufficiently to inconvenience the patient nntil quite late in 
life. Its favorite neat is the anterior portion of the orbit, 
a little above either the inner or the outer eanthus; but a 
lai^ cyst may fill the greater part of the orbit and cause 
lateral displacement of the bulb. Care must be exercised 
not to incise the cyst during tbe operation. In excep- 
tional ca.ses I have done this purposely, when the cyst 
was very large and partly situated behind the globe. I 
made a small inci.'sion in the anterior pole and closed it 
again after part of the contents had escaped, so that the 
cy.st, while retaining n moderate degree of tension, 
quite easily removed bi toto from behind the bulb. 
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A dcrmoiJ cyst may be difficult to distinguish fi-om a 
cystoid dilattitiun of the ethmoid cells, the frontal hIdus, 
or the nasal cavity, an example of which is shown in Fig. 
D. The differential diagnosis is based on the presence 
of a thin plate of bone between the cyst and the globe, 
corresponding to the nasal wall of tlie orbit. 




Ad orbital cyst appearing shortly after birth should 
always suggest eniiephafocde or inenbtgocek, which consists 
of a hernia-like protrusion of the dura mnter into the 
orbit. If the sac contains brain-tissue, it is called enceph- 
alocele; if only cerebrospinal fluid, meningocele. The 
lesion usually develops along the line of a bone-suture. 
The most frequent scat in the orbit is the suture between 
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OrWt.— This 












, in the center of the 

orbit, Bad caused aucb enormous protrusioii nf the eyeball that the 
wniuan, wfao was then U years u[d, finally eonBeiited to have it removed. 
ItnforMiuatiily the taoior, which wsa evideutly beuign, hud by this time 
(ISUl) hecome so largG that enudeatioa of the globe had to be performed 
at the same time. The visual acuity of the affected eye hod been dimin- 
inhiug for some time and wan then reduced to %. This visual deteriora- 
tion was chieSy due to a macula, nhich I observed in its initial stages, six 
months aflei' the first appearance of protrusion, and which is illustrated 
in Fig. 5S, a, Lehmauu's AUaia, vol. vii., second edition, which shows the 
ophthalmoscopic image as it appeared in 1988, and in Fig.lS.tt.BhDwiuga 
transverBeEectionofthemaoula. In additiuu Ihoreexisted for some times 
moderate degree of papillitis (choked disk), which eventually passed into 
optic-nerve atrophy. At the time of operation the lids could not he closed, 
the palpebral fissure remaining open to the extent of 3 mm. Ectropion 
had begnn in the lower lid. To the outer and lower side of the globe a 
moderately hard, lobulated tumor was felt, not flnctaating and not sen- 
sitive on pressure. 

the ethmoid and froolal boDes, hence the anomaly is found 
usually in the upper inner portion of the orbit. The 
tumor is covered with normal skin, diminishoR on pressure, 
Hometimea with symptoms of cerebral tension, and may 
exhibit both circulatory and respiratory pulsation, trans- 
mitted by the brain. It is firmly attached to the bone. 

Va»euiar tumors are occasionally seen in the orbit, 
sometimes thev take the form of an angioma, less fre- 
quently that of aneun'sm. A cavernous tumor may attain 
a considerable size (Fl^. E). 

Malignant tumors of the orbit are of the greatest im- 
portance, as they threaten the patient's life. Sarcoma 
m its various forms is the tumor that occurs most fre- 
quently. It may originate in the bone, the periosteum, 
the mu.scles, the lachrj'mal gland, the connective tissue in 
the orbit, or the sheath of the optic nerve. A sarcoma 
in the choroid may break through into the orbit and con- 
tinue to grow toward the front of the eye (Plate 37). 

The rare cases of primary orbital carcinoma usually 
begin in the lachrymal gland. On the other hand, carci- 
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noma of the lids or of tlie conjunctiva may extend into 
the orbit, or it may break through from the adjacent bony 
cavities, especially the antrum of Highmore (Fig, F). 
Early recognition of the lafit-named condition is most 
important, as operation very soon becomes impossible if 
the cancer is allowed to grow for any length of time. 
The nasal cavity should ^so be carefully examined, in 





such eases, for possible exostoses below the lachrymal sac 
or the lower orbital margin and in the temporal region 
(see Fig. F). If the antrum of Highmore is filled with 
cancerous tissue, the respiratory murmur will be heard 
much better with the stethoscope at that point than over 
the Bound side. 

Malignanttumors must be extirpated as soon as possible. 
Kriinleiu's method, which consists in temixirarj' re8ectii>n 



Fig. F. 

Cancer of tlu Uppor M»Ttn» Mid Orbit. — Mrs. A, W., 53 years old. 

Four montha befure hvr first visit to tlid cliuiu the patient had viol^it 
toDlhache on tbe right aide, and altliuugh she had severul teeth extracted 
the paius increased !□ aeveritj aiid Hpnsad to Clie right eye aud temple. 
Ab we »ee iu the picture, tbere was oven at tliat time a slJKht swelling in 
the region of the right upper jan and temple, and the right eyeball was 
displaced Tarward aud npward. The moTomontG i>f the eye wen^ restricted 
in every direction, but especially downward. The patient was referred 
to the surgical clinic, uud extirpation of tbu tumor wua perfurmed by my 
colleague, Dr. Kronlein. The whole upper jaw, with the exception of 
part of the palatine process, and the greuter purt of the zygoma were re- 
sected. It was then found that the growth was much more eiteuEive 
than WB9 to be expected ; it extended some distance backward on [he base 
of the skull aud was laid bare as &ir as the middle meningeal artery. 
Tbe eyeball had to be removed, as it was in close relation with the can- 
cerous tisane. Externally the tumor hod broken through tbe bone and 
invaded the masseter muscle. On microscopic examinatioD it proved 
to be a squamous epithelioma. The woman became extremely emaciated 
and died three months lalflr in collapse. There wa 



of tlie temporal wall of the orbit, affords the best means 
of accea*. The flap of bone and soft tissues is replaced 
after the tumor has been removed and secured with sutures. 
A small tumor in the temporal portion of the orbit can 
often be removetl by this method \yitboiit sacrificing the 
globe. In extensive malignant growths the entire con- 
tents of the orbit must be extirpated. 

An interesting and not very common affection of the 
orbit has received the name pulsatins exophthalmos 
(Plate 40). It may develop spontaneously (rarely) or 
after a severe blow on the skull. Pulsation can be felt 
at the inner upper portion of the bulb, and the patient 
complains of a noise in his head like the pounding of a 
steam-engine. A bruit can be distinctly heard on auscul- 
tation iu the region about the eye and more faintly as far 
back as the occiput, on both the affected and the unaffected 
sides. It is a characteristic sign that the noise and pulsa- 
tion disapirear on compression of the carotid. Upon close 
inspection a large pulsating vein is usually detected in the 



inner upper portion of the bulb. The pnitrusion can he 
slightly reduced by continued pressure. If tlie condition 
is neglected, the conjunctiva eventually Incomes puckered 
into large, edematous folds, the superficial vessels in the 
anterior portion of the globe become more and more 
dilated, until finally the lids are unable to trloae aud the 




cornea is endangered. The disease is caused by traumatic 
fracture of the base of the sknll or spontaneous nipture 
of the internal carotid within the cavernous sinus. The 
veins which carry the blood from the orbit into the sinus 
thus become engoi^ed with arterial blood from the carotid 
and pulsate. 

The surest treatment is ligation of tlie couuion carotid 
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Plate 40. 

Pulsating EzophthalmoB and Olaucoma of tbe Left Eye. — The patient 
is :{s years old, mid » farmer by occai>atioD. On August 14, 1896, he fell 
t'roin w loiul of ^rain ; did uot lose consciousness, but bled freely from the 
iioKc and at (tncc became stone-deaf. On September 13 the left eyeball 
be^an to protrude, visual acuity and mobility diminished, and by the 
nii(iille of October, when lie was admitted to the clinic, all the symptoms ' 
of pulsating: exophthalmos had developed, except that the patient did 
not e<»niplain of noise in ihc head, although a pulsating bruit could be 
heard with the stethoscope all over the head. The increasing protrusion 
of the ^lobe, however, became more and more distressing (at one time a 
small corneal uleer developed), and the patient consented to ligation of 
the carotid, which was performed by Dr. Kronlein on November 20. At 
first the rej<ult appeared to be favorable; but in the course of the next 
six months marked exoi)hthalmos a^ain developed and became further 
complicated with ^laneoma. The latter is responsible for the dilatation 
of the pupil and disappearance of the iris under the lower margin of the 
cornea, seen in the picture. The anterior chamber is shallow and con- 
tains a small hyphenuv. Fundus not visible, only red light. T + 2. As 
tlu' rejjion of the supraorbital vein (above the inner canthus) was much 
swollen and the vtiin itself exhibited pulsation and bruit, I advised the 
pati«'nt to have the other carotid ligated, which was done by Dr. Kron- 
lein on July 30. The exophthalmos subsided almost completely and 
the subjective condition improved, although the glaucoma remained. 
The vision of the left eye and hearing are permanently destroyed, but 
the man is able to work. 

of the same, and if necessary of the oppo.site, side. la 
some eases digital compression of the carotid suffices to 
effect a cure 
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Abscess of lachrymal sac, 86 

retrobulbar, 213 
Accommodation, method of measur- 
ing, 43, 50 

table of range of, 53 
Acne of conjunctiva, 135 
Acuteness of vision, 38 
Amblyopia, 74 
Aniridia, 188 
Ankyloblepharon, 107 
Anterior chamber, examination of, 

35 
Aphakia, 199 
Atrophy of optic nerve, 59 

Bacteria in conjunctival sac, 110 

in lachrymal sac, 80 
Blennorrhoea neonatorum, 113. See 

Conjunctivitis, gonorrheal. 
Blepharitis, eczematous, 94 ; Pis. 4, 6 

squamous, 97 
Blepharochalasis, 104 ; Pis. 8, 9 
Blepharophimosis, 107 
Buphthalmos, 208 

Cataract, 189 

anterior polar, 191 ; PI. 34 

capsular, 114, 189 ; PI. 34 

complicated, 196 

congenital, 195 

diagnosis of, 196 

incipient, 193 

partial stationary, 191 

perinuclear, zonular, or lamellar, 
192; PI. 33 

posterior polar, 191 

progressive, 193 

senile, 193, 194 ; Pis. 32, 33 

traumatic, 195 ; Pis. 32, 36 

treatment of, 197 
Cataracta accreta, 196 

intumesccns, 193 

matura, 193 

nigra, 194 

15 



Catarrh, eczematous, 131 
Chalazion, 102 ; Pi. 7 
Choroid, sarcoma of, PI. 37 
Ciliary body, diseases of, 177 
gummata of, 182 
tumors of, 188 
Color-blindness, 60 

detection of, 62 
i Color-sense, contrast-test for, 61 

perimeter-test for, 57 
Congestion, ciliary or circumcor- 
neal, 27 

conjunctival, 27 

diagnostic value of, 30 

localized ciliary, 30 
Conjunctiva, acne of, 135 

burns of, 139 ; PI. 19 

diseases of, 110 

ecchymoses of, 139 

eczema of, 129, 132; Pis. 17, 18 

essential shrinking of, 134. See 
Pemphigus. 

foreign bodies in, 138 

hypha?ma conjunctivae, PI. 14 

ichthyosis of, 134 

in leprosy, 138 

in scleritis, 135 

in variola, 135 

syi)hilomata of, 138 

tuberculosis of, 136 

tumors of, 141 

ulcers of, 110, 114, 132, 136 
Conjunctivitis, diphtheritic, 119; 
PI. 13 

eczematous, 129, 132 

etiology of, 110 

follicular, 112 

gonorrheal, 113; PI. 12 
treatment of, 117 

granular, 121, 123, 128 

j)hlyctenular, 129 

scrofulous, 129 

simple catarrhal, 109, 111 

spring-, 126, 132; PI. 15 
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Cornea, bumo of, PI. 19 


EyclHll. in«p(vtioii of, 3S ^^^H 


diwmNes or, 143 


tension of, 3li ^^^H 






iujuriea of, I<» 


diaeues of, 92 ^^H 


loukomuU of, 33.115 


eo^ma of, 91 ^^H 


maculffiuf, 31, 111; PI. 33 


eryaipeliu of, 93 ^^^H 




uvcreioii of, 33 ^^^H 


juDolIvitig, J87 


hurpcs mstuT of, 93 ^^^^H 


iiuuriie of, 107 ^^^H 


opacitieiuf. 31. 114 


Hcborrbea of, 97 ^^H 




tumors of, 108 ^^^H 


olcen of, 153, 182 




Corneal depogits, 19, 179 


Facets in coroea, 33 


Cred^prophylaotio metliod, 113 


False images. 70 


Field of viaioD, 55. See FmuoI 


CycliCifl. 177, 179 


fiBtd. 


CyaW. dotmoid, 87. 150, 217 


PiBtula. lacbrymal. 83; PI. 3 


prulftchrymal, 87 


Foreign bodies iu conjunctiva, 138 ; 




Pi. I« 


Dacbyooydtitis, 83; Pis. 1, 2 


incortii.'a,33; PI. 21 


bJKiitiorrliffiiui, 81 




treatment of, BS 


FrucJuhr'B ciurrb, 136, 132. Bee . 




CoHJutltticiliii, uprmg-. 


sjlapltima of, 33 
DepoaftB. eomeal. 19, 178 
Diffaaioa-clrcles, 50 


Glaucoma. 198; PI, 40 


fulmluating, 2UT 


Diopter, 45 
Diplopia, 83. ft7 


hemorrhugic. 205 


infantilts, 169. 208 


Double imsses, 00, 72 


primary, 203 




abaolnte. 306 


Ectasia of lachrymal sac, 83 ; PI. 3 


atiit«, PI. 36 


Edtopia lentia congenita, lUa 




Eotropiou. 85, 103 




Eowma,ai,04 


HBmniJary. 163,lDfl, 211 


simple. 3(17 


of eonjunctivtt, 130 ; PU. 17, 32 


Oiioma of retina, PI. :1H 


orcorDea;i:HI; PIi. 32. 23 


GruiiiilatloDB, folIieuUr, 131 


of ttyelidA, 91 


papillary, 121 


pu»tnle or phlyctennla, 131 










HBMrAMOpalA,55, .IS 




HerroH cornuiD fcbrilis. Pis. 21, 25 


Kpicanthui, 104 ; PU. 3, 9 


i!08t.:rcornuffi. ir^l 


&p!phor«, 7S 
Epl^Jlerrtls 173 


of eyelids, il3 




Hordeolum, 100; Pis. 5, 6 


Eryalpolaa of cyellda, 92 


Hydraphthalmos, 20H 


- ur lanhrymal boc, su 
Everslori, 23, 21 


Hypopyon, 3.5, 178 


Hypopyon-keratitis, 83; PI. 25 
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loHTHYOBis of Conjunctiva, 134 




ImaiceB. doublo, iu puriLtvaif, GU, 7^ 


by tmnsmittt-d lijtht, 4« 


false. 70 


Exiiplithalmna, PI. :i9 


Irideramia. 183 


L 


Iridocyolitia, 180 



INDEX. 



227 



Iridocyclitis, traumatic, 183 

treatment of, 187 
Iridodialysis, 187 
Iris, adhesious of, 154 

diseases of, 177 

injuries of, 187 

lacerations of, PI. 36 

prolapse of, 150 

tremor of, 35 

tumors of, PI. 30 
Iritis, 117 

diagnosis of, 185 

gonorrheal, 182 

idiopathic, 183 

rheumatic, 182 

serous, 180 

syphilitic, 176, 181 ; PI. 31 

treatment of, 185 

Keratitis, eczematous or phlyc- 
tenular, 149 
fascicular, 132, 151 
marginal, 128, 130, 151 
neuroparalytic, 155, 163 
parenchymatous, 143 ; PI. 28 
sclerotizing, 148, 172; PI. 29 
scrofulous, 149 

Keratoconus, 32, 170 

Lachrymal apparatus, diseases 
of, 78 
sac, abscess of, 86 
bacteria in, 80 
ectasia of, 83 ; PI. 3 
furuncle of, 86 
tumor, 83 
Lens, abnormal coloration of, 36 
diseases of, 188 
dislocation of, 198; PI. 34 
subluxation of, 198 
Leprosy of conjunctiva, 138 
Leukomata, 33 
Light-perception, 43 
Light-sense, 59 
Lipomatosis, 104 
Loupes, corneal, 46, 49 
Luxatio lentis, 198 

Malingerers, detection of, 74 
Megalocornea, 169 
Membrane, persistent pupillary, 185 
Meningocele, 219 
Meter-lens, 45 

Migratory pustule, 132, 151. See 
Keratitis, fascicular. 



Milium, 109 

Mobility, disturbances of, 62 

Molluscum contagiosum, 108 ; PI. 6 

Mucocele, 83 

Muscee, 190 

Muscles, ocular, action of, 63 

paralyses of, 62, 68, 69 
Mydriasis, traumatic, 187 
Myopia, 52 

NiCTITATIO, 112 
Nyctalopia, 60 

Opacities of cornea, 34, 114 
Ophthalmia, Egyptian or granular, 
121. See Trachoma. 

neonatorum, 113. See Conjunctv- 
vitiSy gonorrheal. 
Ophthalmitis, sympathetic, 184 
Optic-nerve atrophy, 59 
Orbit, abscess of, 213 

diseases of, 211 

injuries of, 215 

tumors of, 150, 216, 217, 220 
Osteoma of ethmoid, 87 

Pannus, 122; PI. 28 

eczematous or scrofulous, 150 

phlyctenular marginal, 132 

treatment of, 126 
Panophthalmitis, 114, 163, 201; PI. 

35 
Papilloniacular bundle, disease of, 

59 
Paralyses, m, 68, 69 

false images in, 66 
Pemphigus of -conjunctiva, 134 
Perimeter, 57 
Photometer, 60 

Phtliisis bulbi, 163, 180, 181 ; PI. 28 
Pinguecula, 140 
Pityriasis of conjunctiva, 134 
Presbyopia, 53 
Protrusion, 22 
Pseudopterygium, 139 
Psoriasis of conjunctiva, 134 
Pterygium, 140; Pis. 16, 26 
Ptosis, 104 

congenital, 106 
Pupil, abnormal coloration of, 36 

occlusion and exclusion of, 178 

reaction of, to light, 48 
Pupillary membrane, persistent, 185 

Reaction to light, 48 
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Bctina, detachments of, 59 

glioma of, PI. 38 

pigmentary degeneration of, 59 
Betrobulbar abscess, 213 

Sclera, diseases of, 171 

foreign bodies in, 174 

injuries of, 173 
Scleritis, 132, 135, 171 ; PI. 29 
Scotomata, 55, 59 
Seborrhea, 21 

marginal, 98 
Siderosis, 202 
Squint, 73 

test for, 22 
Staphyloma, 114, 163, 171 

scleral, 172 
Subluxatio lentis, 198 
Symblepharon, 106, 139 
Synechise, 178 
Syphilides, 96, 134 
Syphilomata, 138 



Tension of eyeball, 36 

Tonometer, 37 

Trachoma, 121, 123, 128; Pis. 14, 28 

Transparency of cornea, 33 

Trichiasis, 95 

Type-cards, 39, 42 

Ulcers, marginal or catarrhal, 110 

of conjunctiva, 136 

of cornea, 159, 162, 167 ; Pis. 26, 27 
Uveitis, 177 

Variola of conjunctiva, 135 
Visual acuity, test for, 38 
field, abnormalities of, 59 

methods of measuring, 55-57 
Vitreous body, abnormal coloration 
of, 36 

diseases of, 199 

foreign bodies in, Pis. 35, 36 

suppuration of, 201 

turbidity of, PL 36 
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hialion, and Methods of Prevention. By A. C. Akuott, M. D., Professor 
of liygiene and Bacteriology, University of Pennsylvania. Octavo, 351 
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ANDERS' PRACTICE OF MEDICINE. FIftb Revised BdlUon. 

A Text-Book of Ihe Practice of Medicine. By James M. ANfiEKS, M. D 
Ph. D., LL. D., Hiofessor of Ihe FVactice of Medicine and of Clinical Mpd 
iciiie. Medico-Chirurgica" " "" 



BASTIN'S BOTANY. 

Lflboralory Exercises in 
feasor of Malerio Mediea 
Octavo, 536 pages, with B7 plates. Cloth. $2.4 

BECK ON FRACTURES. 

Fractures. By CaRL BEfK, M. D., Surgeon to Si. Mark's Hospital and 
ttitf New Yorlt German Poliklinik, etc. With an appendin on the Practical 
Use of the Ronigen Rays. 335 pages. 170 illuslrations. Cloili, (3.50 net. 

BECK'S SURQICAL ASEPSIS. 

A Manual of Sui^ical Asepsis. Bv Carl Beck, M. D., Surgeon lo Si. 
Mark's Hospital and Die New york'Ormaii Pi.liklinik, etc. 306 pages; 65 
lexl-illusltaiions and 12 full-page plates. Cloth, (1.35 net, 

BOISLINIGRE'S OBSTETRIC ACCIDENTS, EMERGENCIES, 
AND OPERATIONS. 

Obstetric Accidents, EmerEencies, and Operations. By L. Ch. BoiSUN- 
tfiRE, M. D.. Tate Emeritus Professor of Obstetrics, Bt, Louis Medical Col- 
lege. 381 pages, handsomely iliuslraled. Cloth, (a.oo nei. 

BdHM, DAVIDOFF, AND HUBER'S HISTOLOGY. 

A Test-Book of Human Histology. Incluiiing Microscopic Technio. By 
Dr. A, A. BiiHM and Dr. M. VoN Davidoff, of Munich, and G. CARL 
HtrUER, M. D„ Junior Professor of Anatomy and Director of Histological 
Laboratory, Univetsitv of Michigan. Handsome octavo of 501 pages, with 
351 beautiful oriEinul illusiralions. Cloth, £3.50 net, 

BUTLER'S MATERrA MEDICA, THERAPEUTICS, AND 
PHARMACOLOOV. Third EdiUon, Revised. 

A Text-Hii.l 1. Therapeutics, and Pharmacology. By 

George 1 . 1 ■ .; l>.. Professor of Materia Mcdica and iw 

Clinical M' j I isicinns and Surgeons. Chicago. Octavo, 

874page5, ii:ii ■ !■■: ' . - 1 00 net: Sheep or Half Morocco, (5.00 net. 

CERNA ON THE NEWER REMEDIES. Second Edition, 
Revised. 

Notes on the Newer Remedies, their Therapeutic Applications and Modes 
of Administration. By David CerNa, M. D., I'H. D., Demonstrator of 
Physiology, Medical Department, University of Texas, Rewritten and 
greatly enlarged. Posl-octavu, 353 pages. Clotli, Ji.oo net 
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CHAPIN ON INSANITY. 

A Compendium .if Insanily. By John B. Chapin, M. D., LL.D., I^y- 
5ician -in -Chief. Pennwlvania Hospilal for ihe Insane; Honorary Member 
of Ihe Medico- Psycho logical Sociely of Grenl Brilain, of Ihe Sociely of 
Menial Medicine of Belgium, ele, lamo, 234 pages, illuslratcd. Cloih. 



CtfAPMAN'S MEDICAL JURISPRUDENCE ANDTOXICOLOQV. 
~ Second Edition, Revised. 

Medical lurisprudenca and Toxiiiology. By Henev C. Ckavman, M. D„ 
Professor of Insliluies of Medicine and Medical Jurisprudence. Jefferson 
Medical College of Philadelphia, 25+ pages, will. 55 illustralions and 3 
fLiU-p^ige pkL>--s ill colors. Clolli, 51.50 nei. 

CHURCH AND PETERSON'S NERVOUS AND MENTAL DIS- 
EASES. Third Edition, Revised and Enlarged. 

rvous and Mental Diseases. By ARCHIBALD Church, M. D. 
lessor of Nerrons and Menial Diseases, and Head of the Neurologicnl 
Department, Nonhweslem University Medical School. Cbicago; and 
Frederick Peterson, M. D,. Chief of ainic, Nervous Departmeni, Col 
lege "f Physicians and Surgeons, New York, Hondsome octavo volume o; 
875 pages, profusely illuslraled. Cloth. Ss-oo net ; Sheep or Half Morocco 
S6.00 net. 

CLARKSON'S HISTOLOGY. 

A Teit-Boolt of Histology, DescHptive and Practical. By AUTHIIB Clabk- 
SON, M. B., C. M. Edin., formerly Demonslrator of Physiology in the Owen's 
College, Manchester; lale DemonslrBiorof Physiology in Yorkshire College, 
Leeds. Large oclauo. 554 pages; 3a engravings and 174 beautifully colored 
original illuslrallons. Cloth, K.oo net. 

CORWIN'S PHYSICAL DIAONOSIS. Third Edition, Revised. 

Essentials of Physical Diagnosis of Ihe Thorns. Hy ARTHUR M. CORWIN, 
A.M., M.D,. liisiraclor in PhysienI Diagnosis in Rush Medical College. 
Chicago. 219 pages, illuslraled. Cloth, II1.15 net. 

CROOKSHANK'S BACTERIOLOGY. Fourth Edition, Revised. 

A Text-Book of Batleriology. By EDGAR M, CR'mikshank. M, B., Pro- 
fessor of Comparative Pnlhology and Baeleriology, King's Collrge. London. 
Octavo, 700 pages, 373 engravings and ax original colored plates. Cloth, 
(6.50 nel ; Half Morocco, J7.S0 net. 

DACOSTA'S SURGERY. Third Edition, Revised. 

Siii(;iTi,r„iHTa] and Dpci-alivc. By JciHN CUAI.MT.RS DaCosTA, 
;'riifi-^v>r 111 FViiicipk-s of Siiri;cry :incl Clinical Surgery. Jeiiferson 

ecpor Half Morocco. Jrj.oo i.el.' 
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DAVIS'S OBSIHnOC NIJICSMa 

Ofattietric »d GrBB™*°Ei< ^'""iae- B* EOWAU P. Davis. A- U^ U. D, 
Proiittoc of Otawcrks u Jc&noa Un&cd Cofcce ud Or PlbibJrl|*i» 
f^ttrclink. OtstOrkuD and Cifwta»oe» Mr ibe PIiSMkfphn Wo^kai. 

OE SCHWEINITZ ON MSCASES OF THE EVE. Third E(ii- 
Uon, RevJMd. 

DHBHa of the Etc. A HandlKwik oT "iiliinliiii Fnctice. B9 G. E. 
HE SCUWEIKTTZ. U.D.. pTDtoHir of OpbAdmokfi. Icfieooa MoScal 
CetSixc. PbilHle^ta. eK. Hudume lonl ocUrattlBnc ^ 'j' | j,i 1. 
z0 liiie illimiaiioiti and a dtraoio-lilbci^aptK ptitB. Otxli, (4^0 ael ; 
Sheep or Half Morucca. ^>x> BCi. 

DORLAND'S MCTIONARieS. 



DORLAND*S OBSTETRICS. Secoml EdiUoa. Revised and 
Oreatiy Enlarged. 

Modern OtHteirics Ftr W. A. Newm^x DuKLANO. M. D., AsisLinl 
Demonslraior of Obsicinct, L'njicnily or Penaxylfana : Aaocuie in Gjae- 
colo^, Philadelphia l^jljcirDic. Octavo toIiiiik of 797 pages, with aoi 
illuilraiioni. Qolb, ^00 net 

ElCHHfHlST'S PRACTICE OF MEMCINC. 

A Tcxi-Book of ihe Piacdce of Medidne. By DK. HEKMA!! EICBBOKST, 
rrofissor&f Special Pathology and Therapeutics and Direcloi of Ihc Uofi- 
cal aioie. Uoivefsiiv of Zurich. Translated and aliied bv ArcirsTOB A. 
RSHXER. M. D.. rrbfeswr of Clinical Medicine. Philadelphb I^>lycliti«. 
Two royal ociavo volumes, too pages each. 150 ilJiutialioni. Per tel: 
Qoth. t^xn oeli Sheep or Half Morocco, #7.50 nel. 

FRIEDKICH AND CURTIS ON THE NO^, THROAT. AND 
EAR. 

Rhinology. Laryngology, and Otology, and iheir Significance in General 
Medicine. BvDR.E.I' FRlEORlCH.of Leipiig. Edited by H HuLBKOOK 
Curtis, M. D'., Consulting Surgeon lo the New York Nose and riiroai Hos- 
pital. Ociavo, 34a pages. Clorh, Ja.50 nel, 

FROTHINQHAM'S GUIDE FOR THE BACTERIOLOGIST. 

l-aborntory Guide for the Bacleriologisi. Bv Langdon FroTHiSgHaM, 
M, D. v.. Assisuuit in Bacleriology and Veterinary Science, Sheffield Scien- 
tific School, Vale Univeniiy. lUuslrated. Cloih, 75 cu. nel. 

OARRIOUBS' DISEASES OF WOMEN. Thlid Edition, Re- 
vised. 

Oiieaiea of Women. By Henrv J. GARJtlGUE.'?, A. M„ M, D., Gyneeolo- 
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Hospital and lo the German Dispensary. New York Cily. 
Ociavo, 756 pages, wilh 367 engravings and colored plates, Qolb. S4.50 
— ; Sheep or Half Morocco. J5.50 nel. 
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UOULD AND PYLE'S CURIOSITIES OF MEDICINE. 

Aiiomalies anri Curios ties of M.:dicine. By Geohoe M, Gould, M. D., 

and Walteh. L. Mvle, M. D, An encyclopedic collection of rare and ci- 

cases anil o{ the mo^t strrkjng in^ilance: of abnormality in all 
I branches of Medicine and Surgery, derived from nn exhaustive research of 
I raedit-al lileralure from its origin to the present day, abstracted. classifieJ. 
nnotaled, and indexed. Handsome octavo volume of 968 pages ; ags en- 
ravings anil 12 full-page plales. Popular Edition. Clolli, $3.00 net ; Sheeo 
or fLdf Morocco, S|.oo act. 

GRAFSTROM'S MECH A NO-THERAPY. 

A Te\l-Book <if Mechano-Ther-ipy (Massage and Medical Gymnastics). 

By AxElV. GRAraiHOM, B, Sc, M. U., lale House Phvaician, City Hos- 

|.:p;tal, Bl.ickwBirs Island, New York, ismo, 139 pages, iUustrated. Cloth, 



tIFFITH ON THE BABY. Second EdlUon, Revised. 

The Care of the Baby. By J. P. Ceo/eh GRIFFITH, M. D., Clinical Pro- 



QRIFFITM'S WEIGHT CHART. 



HART'S DIET IN SICKNESS AND IN HEALTH. 

is. and HciUh. By Mks. Eknest Hakt, formerly Student 



ofthe Faculty of Mc 
for Women ; with an 
M.D., London. 321 



of Paris and of the London School of Medicii 
Introduction by Sir HeNrV THOMPSON, F. R.C.S., 
pages. Clolh, 81.50 net. 



HAVNES' ANATOMY. 

A Manual of Anainmv. 1 
lical Ana 



iissectlons, Clolh, ga.so 1 



iTJES, M. D.. Professor of Prac- 
il College, 680 pages: 4' dia- 
ls from original pholograplis of 



HEISLER'S EMBRYOLOGY. Second Edition, Revised. 

A Ti^sL-Book of Embryolog*'. By John C. Hewler, M. D,. Profes! 



pages. 



neiy il 



,,Sa.50, 



HIRST'S OBSTETRICS. Third Edition, Revised and Enlarged. 

ATesi-Book of Obstetrics. By BARTON CoOKE HlRST, M.U., Professor 
I of Obstetrics, University of Pennsylvania. H.indsome octavo volume of 
^>73 pages, 704 illustrations, 36 of them in colors. Cloth, $5.00 net ; Sheep 
>T Half Morocco, JI6.00 net. 



HYDE & MONTGOMERY ON SYPHtLIS AND THE VENEREAL 
DISEASES, ad Edition, Revised and Greatly Enlarged. 

Syphilis and Ihc Veni-aTil Diii-as.'S. Hy jAMts Nei ins Hvije, M, D., Pro- 
fessor of Skin and Venereal Diaenses, and Frank H. Montgumekv, M, D., 
Associate Profrasor of Skin, Geni to-Urinary, and Venereal Diseases in Hush 
Medical College, Chicago, III, Ocuvo, 594 pages, profusely illustrated. 
Clolh, ^.00 nel. 



\uthon. Ediicd by J, C01.I.IVS Wahren, M. D., 
, Professor of Surgery, Harvard Medical School, 
Boslon; and A, He ak.ce Gould, M.S., F. R. C. S., Lecturer on Pracdcal 
Surgery and Teacher of Operadve Surgery, Middlesex Hospital Medical 
School, Ijindon, Eng. Vol. L GtHtral .Siiy^rv.— Handsome octavo. 947 
pages, with 458 beHulifiil illusiraiions and 9 lithographic plates. VoL IL 
Hfiecial or Rejzu-uil .SHj-cfCV.— Handsome octavo, 107a pages, with 471 
beautiful ilhi-ir. [■.-,■ rl ,- liriiijjraphic plates. Sold hy SubscriftioK. 
Prices per ir,ii-.. , , i ■ Sheep or Half Morocco, ll6.oa nel. 

"It is the m,.>[ ■ ..ilijccl that haa appeared iv some yDOK. ITie 

clinician and the jj.n]-' _ li:.;& in its producLLDn, and iherunit must baa 

■iithf^ is cquaU^ Bd. Wbai \^ q-<pci:ia!ly K» he recaitLRiended la the palnsiahine endearrir 

technique ofoperaliona lucidly d«ct]bed in all ncccssaiy detail. And wliMl Lhc work is up 
la dale in a very remarkable d^rgtee, many cif Ihe Uie9I opeiaiiDbi in Ihr diffennl regional 
parti of the body being given in Ml delails. There ia not a chapter in ihe -nrk from whkb 
ihe reader may not leam lomelhing new."— /l/ft/.ra/ R^ard, N™ Vdrk. 

JACKSON'S DISEASES OF THE EYE. 

A Manual of Diaeaaes of the Eye, By Edwakd JACKSON, A. M., M. D., 
Eraedlus Professor of Diseases of the Eye. Philadelphia Polyclinic and Col- 
lege (or Graduates in Medicine. iBtno, volume of 535 pages, v,-i(h 178 illus- 
tnilions, mostly from drawings hy the author. Cloth, (8.50 net. 

KEATINQ'S LIFE INSURANCE. 

How to Examine fnr Life Insurance. Bv JOHN M. Kkatinc;, M. D., Fellow 
or the College of Physicians of Philadelphia ; Ex-President of the AESOciation 
of IJfe Insurance Medical Directors. Roval ocLivo, an pages. With 
numerous illustrations. Clolh, Ja.oo net. 

KEEN ON THE SURGERY OF TYPHOID FEVER. 

The Surgical Complications and Sequels of Typhoid Fever. By Wm. W. 
Keen, M, D.. LL.D., F.B. C.S. [Hon.|, Professor of the Principles of Sur- 
gery and of cninical SnrRery, Jefferson Medieal College, riiiladelphia, etc. 
Octavo volume of 386 pages, illustrated. Clolh, S3.00 net. 

KEEN'S OPERATION BLANK. Second Edition, Revised Form. 

An Operation Blank, with Lists of Instruments, etc. Required in Various 
Operations. Prepared by W. W, Keen, M. D„ LL.D., F. R. C.S. (Hon.), 
Professor of (he l*rinciples of Surgery and of Clinical Surgery, Jefferson 
Medical College, fTiiladelphia. Price per pad, of 50 blanks, 5a -■- --■ 
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KVLB ON THB NOSB AND THROAT. Second Edition. 

Dise.iBes of the Nose and Throat. By D Braden Kvle, M. D,, Clinical 
Professor uf Laryngology and Rhinology. JeBeraon Medieal College, Ptiita- 
delphia. Octavo, 646 pages ; over 150 illustrations and 6 lithogrdphic plates. 
Clolh,S4,oonet; Sheep or Half Morocco, $5.00 net. 

LAIN^'S TEMPERATURE CHART. 

Temperature Chart, Prepared by D. T. LAlNi, M.D. Size 8X13W 
inches. A convenienlly arranged Chart for recording Temperature, with 
columns for dally amounts of Urinary nnd Fecal Excretions, Food, Re- 
marks, etc. On the back of each charl is given the Brand treatment of 
Typhoid Fever. Price, per pad of 25 charts, 50 ets. net. 

LEVY, KLEMPERER, AND ESHNER'S CLINICAL BACTERI- 
OLOQY. 

The Elemenls of Clinical Bacleriology. By Dr. Ernst Lew, ProfeEsor 
in the University of Slrasburg. and Dk. FELIX Ki.emperer, Privatdocettl 
in the University of Strasburg. Translated and edited by Ai;i;uSTOS A. 
ESHNEK, M. D., Professor of Clinical Medicine, Philadelphia Polyclinic. 
Octavo, 440 pages, fully illustrated. Cloth, fa.jo nel. 

LOCKWOOD'5 PRACTICE OF MEDICINE. Second Edition, 
Revised and Enlu-ged. 

l» Georce Roe Lockwuhd, 
£ Medical College of the New 
York Infirmary, etc. 

LONO'S SYLLABUS OF OYNECOLOQV. 

A Syllabus of Gynecology, arranged in Conformity witli "An American 
Teii-Book of Gynecology." By J. W. LoNti, M. D., Professor of Dis- 
eases of Women and Cliiidren, Medical College of Virginia, etc. Cloth, 
interleaved, ^i.oo net. 

MACDONALD'S SURGICAL DIAQNOSIS AND TREATMENT. 

Surgical Diagnotts and Tre.itmetil. By J, W. Macdonalu. M. I). Edin,. 
F. R. C.S, Edin., Professor of Practice of Surgery and Clinical Surgery. 
Hamline Universitv. Handsome octavo, 800 payes, fully iiluslrated. Cblh, 
SS.DO net ; Sheep or Half Morocco, S6.00 not. 

MALLORY AND WRIGHT'S PATHOLOGICAL TECHNIQUE. 
Second Edition, Revised and Enlarged. 

Pathological Technique. A Practical Manual for Lnboratorv Work in 
Pathology, Bacteriology, and Morbid Anatomy, with chapters on Posl- 
Mortem Technique and the Performance of Autojisies. By Frank B. 
Mallorv, a, M., M. D„ Assistant Professor of Pathology, Harvard Uni- 
versity Medical School, Boston; and James H. Wriiiht, A.M.. M.D., 
Instructor in Pathology. Harvard University Me.Iical School, Boston. 

McFARLAND'S PATHOGENIC BACTERIA. Third Edition, 
Increased In size by over 100 Pages. 

Text-Book upon the Pathogenic Bacteria. By Joseph McFarland, 
M. D., Professor of P.iihology and Bacteriology, Mediro-Chirurgical Col- 
lege of Philadelphia, etc. Oclavo volume of 6ai pages, finely illustrated. 
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MEiaS ON FEEDING IN INFANCY. 

Fteding in Early Infancy. By Arthur V, MElua, M. D. Bound in limp 
cloth, flush edges, 25 cts. net, 

MOORE'S ORTHOPEDIC SURGERY. 

if Orthopedic Surgery B> |*MFsE MouRE M P Professor 

'----' ■ ' ■ " ' .r of ( Imicai Surgeiy L lUiersity of 

lurKery Ocla>o volume of 356 pages 
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NANCREDE'S ANATOMY AND DISSECTION. Fourth Edition. 

Essentials of Analoniy and Manual of Prnelical Disseclion. Bv ChaRLIS 
B. NANCREDE, M. D., LL.D,, I^ofessor of SuTgerv and of Clinical Surgery, 
Universitv of Michigan. Ann Arbor. Pc ' ' '■ ' " 

lithographic plates in colors and nearlt 
Oilcloth for disseclion-ra()niJ,fa.i» uel. ' 

NANCREDE'S PRINCIPLES OF SUROERV. 

Lectuj-BS on the Principles of Surgerv. Bv Charles B. NancrEDE, M. D„ 
LL.D,, Professor of Surgery and of Clinical Surgery. University of Michigan, 
Ann Arbor. Octavo, 398 pages, illustrated. Cloth. S3-50 net. 

NORRIS'S SYLLABUS OF OBSTETRICS. Third Edition, 
Revised. 

Syllabus of Obstetrical Lectures in the Medical Dcpatimcnl of the L'niversiiv 
of Pennsylvania. By RlCHAKli C. NOBRIS, A.M.. M. D., Instructor in 
ObstelrlcB and Lecturer on Clinical and Oper.itive Obsletrios, University 
of Penosylvanla. Crown octavo, 023 pages. Cloth, interleaved for notes, 



OGDEN ON THE URINE. 

Clinical Examination of the Urine and Urinary Diagnosis. A Oinical Guide 
for the Use of Practitioners imd Sludenti of 'Medicine and Surgery. By J. 
Bergen Ocden, M. D., instructor in Cheniislrj', Harvard University Med- 
ical School. Handsome octavo, 416 pages, with 54 illustrations, and a num- 
ber of colored plates. Cloth, P3.00 net. 

PENROSE'S DISEASES OF WOMEN. Fourth Edition, Revl§ed. 

A Tent-Book of Diseases of Women. By CHAKLES B. PENROSE. M. D.. 
Ph. D., formerly Professor of Gynecology in the University of Pennsylvania. 
Octavo volume of S3B pages, handsomely illustrated. Cloth, (3.7s net. 
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PRYOR-PELVIC INFLAMMATIONS. 

■aimenl uf Pclvk Inflammations Ihrough the Vagina 
M. D.. Professor of CSynec.losy. New York Polyclinic 
pages, handsomely illustrated. Clolli, ja.Oo net 

PVE'S BANDAGING. 



F.R.C.S,, late Sur 



nE and Surgical Dressing, With Directions con cei 
atment of Cases of Emergency. By Walter 
geon to St. Mary's HospilBl, London. Small i 
Cloth, flexible covers, 75 cts, net. 



PYLE'S PERSONAL HYGIENE. 

A Manual of Personal Hygiene. Pio| 
Edited by Walter L. Pyle, M. D., 
Hospital, Philadelphia, Octavo volii 
Cloth, 91.50 net. 



r Living upon a Physiologic Basis, 
isistani Surgeon lo the Wills Eye 
: of 344 pages, fully illustrated. 



Second Edition, Revised and 



Island College Hospital. 

SALINGER AND KALTEVBR'S MODERN MEDICINE. 

Modern Meditine. By Julius L. Salinukk, M.D,, Demonstralor of 
ainical Medicine, fefferson Medical Coilege ; and F. J. K.ALTEVER, M, D., 
Assistant Demonstrator of Qinical Medicine, Jcfl'erson Medical CoSlege. 
Handsome octavo, 8or pages, illustrated. Cloth, S4.00 net. 

SAUNDBY'S RENAL AND URINARY DI5EASE5. 

lectures on Renal and Urinary Diseases, By Robert Saundhv, M. D. 
Edin,. Fellow of the Royal College of Physicians, London, and of the Royal 
Medlco-Chirurgical Society ; Professor of Medicine in Mason College, V 
mingham, etc. Octavo. 434 pages, ■' '■■ ■ ' ' 

plates, Cliilb, |li,5o ncL 



uslrations and 4 colored 



SAUNDERS' MEDICAL HAND-ATLASES. 



See pp. 16 and 17. 
Sixth Edl- 



SAUNDERS' POCKET MEDICAL FORMULARY, 
tion. Revised. 

By William M. Powell, M. D., author of "Essentials of Dlseasea of 
Children"; Member of Philadelphia Pathological Society. Containing 1844 
formula; from the best-known authorities. With an Appendix containing 
Posological Table, Formula and Doses for Hypodermic Medication, 
Poisons and their Anddotes, Diameters of the Female Pelvis and Fetal 
Head, Obstetrical Table, Diet List for Various Diseases, Materials and 
Drugs used in Antiseptic Surgery, Treatment of Asphyxia from Drowning, 
Surgical Remembrancer. Tables of Ineompatibles, Eruptive Fevers, elc, 
etc. Handsomely hound in flexible morocco, with side index, wallet, attd 



SAUNDERS' QUESTION-COMPENDS. 
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SCUDDER'S FRACTURES. Second Edition, Revised. 

The TreilmEnI of Fractures. By CHAS L, SCUDDER, M. D., . 
(Jlinical and Operntiie Surgery, Harvard University Medical School, uc- 
lavo, 433 pages, with neajiv 600 original illuslralions. Polished Buckram, 
S4.Sonet; H;df Morocco, 85.50 net. 

SENN'S QEMTO-URINARY TUBERCULOSIS. 

Tuberculosis of the Genilo-UriDarv Organs, Male and Female. By NICH- 
OLAS Senn, M.D., Ph. D.. LL.D,, Professor of the Practice of Surgery and 
of Clinical Surgery, Rush Medical College, Chicago. Handsome oclavo 
volume of 300 pages, illustrated. Cloth, ^3.00 net. 

SENN'S PRACTICAL SURGERY. 

Practical Surgery. By NiCHULAS SENN. M. D., PH, D,, LL.D., Professor 
of the Practice of Surgery and of Clinical Surgery, Rush Medical Collie. 
Chicago. Handsome octavo volume of laoo pages, profusely illustiated. 
Cloth, S6.00 net ; Sheep or Half Morocco, {7,00 net. By S«hcriplien. 

SENN'S SYLLABUS OF SUROERV. 

A Syllahus of Lectures on the Practice of Surgery, Brronged in conformity 
with "An American Test-Book of Surgery." By NlCHiiLAS Senn, M. D., 
Ph.D., LL.D., Professor of the Practice of Surgerv and of Clinical Surgery. 
Rush Medical College. Chicago. Cloth, (1.50 net. 

SENN'S TUMORS. Second Edition, Revised. 

Pathology and Surgical TrcBtment of Tumors. By NiCKoiLasSenn.M. D., 
Ph.D., LL.D., Professor of the Practice of Surgery and of Clinical Surgery, 
Rush Medical College, Chicago. Octavo volume of 718 pages, with 478 
illustrations, includidg la full-page plates in colors. Cloth, $5.00 net ; Sheep 



STARR'S DIETS FOR INFANTS AND CHILDREN. 

Diets for Infants and Children in Health and in Disease. Bv LoDis Starr, 
M. D,, Editor of "An American Test-Book of the Diseases of Children." 
330 blanks (pocket-book size), perforated and neatly bound in flexible 



STENQBL'S PATNOLOOY. Third Edttlon, Thorou^ly Revised. 

A Text-Book of Pathology. By ALFRED STENGEL. M, D., Professor of 
Clinical Medicine, University of Pennsylvania: Visiting Physr-'-- ■- ■"-- 
Pennsylvania Hospital, 
tions, many of them in 
56.00 net. 

STENGEL AND WHITE ON THE BLOOD. 

The Bloo 
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Professor of Clinical Medicine, Universily ol 
C.Y.White. Jr., M.D., Instructor in Clinical Medi 
" lylvania. /« Press. 
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STEVENS' MATERIA MEDICA AND THERAPEUTICS. Third 
Edition, Revised and Greatly Enlarged. 

A 'IcsL-Book of M„dcrH Thtrapeulics. By A. A. Stevens, A. M„ M, D., 
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